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PROBLEM TO BE SOLVED: To provide a light-emitting ^) 
diode(LED), a light-emitting device which uses it, and its 
manufacturing method. 

SOLUTION: This light-emitting device is manufactured > J,* 

with various heat radiation designs. On a ceramic v ' , V " — — FT 7 " TT 7 " 11 " 

substrate 111, where many heat radiation holes (holes 
for heat sink) 1 1 are bored, a pattern electrode of a 
specific style is provided first. Auxiliary ceramic sheets 
112 and 112' are laminated on the ceramic substrate, to 
cover the respective heat radiation holes and an upper 
ceramic sheet 1 1 7 is laminated so that the part of the 
pattern electrode and the whole or part of the auxiliary 
ceramic sheet are exposed. On the auxiliary ceramic 
sheet, LED elements 113 and 113' are mounted. 
Respective electrodes 1 1 4 and the LED elements are 
electrically connected with wires 116, and the LED 
elements in the upper ceramic sheet are sealed with 
insulation resin. The light-emitting device thus 
manufactured is very suitable for a large-area display 
and for next-generation lighting facilities, since its heat radiation characteristics are improved 
and the LED elements can be mounted on a large-area substrate with high density. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic substrate which prepares one heat dissipation hole (a hole for heat sink), 
Said heat dissipation hole so that it may be located on said ceramic substrate and an LED 
component can be mounted The auxiliary ceramic sheet of a wrap fixed gestalt, The electrode 
which forms a fixed pattern centering on said heat dissipation hole on said auxiliary ceramic 
sheet, The LED component which is electrically connected by said electrode and wire and is 
mounted on said auxiliary ceramic sheet, Light emitting diode characterized by having the up 
ceramic sheet by which a laminating is carried out on an auxiliary ceramic sheet while 
surrounding said LED component, and the insulating layer which seals the LED component in said 
up ceramic sheet. 

[Claim 2] Light emitting diode according to claim 1 characterized by applying a metal paste along 
with the contact part of said auxiliary ceramic sheet and ceramic substrate inside said heat 
dissipation hole. 

[Claim 3] Light emitting diode according to claim 1 characterized by filling up with a metal paste 
inside said heat dissipation hole. 

[Claim 4] Light emitting diode according to claim 3 characterized by the lower part of the metal 
paste with which it fills up inside said heat dissipation hole adhering to a metal plate along with 
said ceramic substrate. 

[Claim 5] Light emitting diode according to claim 3 characterized by filling up with a metal paste 
inside said heat dissipation hole, and applying a metal paste to the lower part of said ceramic 
substrate. 

[Claim 6] Light emitting diode according to claim 1 characterized by inserting a regulus (lump or 
slug) inside said heat dissipation hole. 

[Claim 7] Said ceramic substrate and an auxiliary ceramic sheet, the ceramic substrate 
concerned, or an auxiliary ceramic sheet is light emitting diode according to claim 1 
characterized by being an alumina or SiC. 

[Claim 8] Said electrode is light emitting diode according to claim 1 characterized by consisting 
of a ceramic substrate side in Ag, nickel, and Au layer. 

[Claim 9] Said insulating layer is light emitting diode according to claim 1 characterized by being 
epoxy or Si system transparency resin. 

[Claim 10] Said auxiliary ceramic sheet is light emitting diode according to claim 1 characterized 
by establishing one heat dissipation hole in the lower part of an LED component further. 
[Claim 1 1] A phase equipped with the ceramic substrate which prepares one heat dissipation 
hole, and the phase which carries out the laminating of the auxiliary ceramic sheet on said 
ceramic substrate, The phase of preparing the pattern electrode of a fixed gestalt centering on 
said heat dissipation hole on said auxiliary ceramic sheet at both sides, The phase which carries 
out the laminating of the up ceramic sheet which prepares opening (opening) of a predetermined 
configuration so that said some of pattern electrodes may be exposed on said ceramic substrate, 
The phase which carries out coincidence baking (co-fire) of said ceramic substrate by which a 
laminating is carried out, The phase of mounting an LED component on an auxiliary ceramic 
sheet in the location which counters with a heat dissipation hole after preparing an electrode on 
the pattern electrode of said auxiliary ceramic substrate, The manufacture approach of the light 
emitting diode characterized by having the phase which seals the LED component in said up 
ceramic sheet by insulating resin after connecting an LED component to said electrode 
electrically respectively. 
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[Claim 12] Said ceramic substrate and an auxiliary ceramic sheet, the ceramic substrate 
concerned, or an auxiliary ceramic sheet is the manufacture approach of the light emitting diode 
according to claim 1 1 characterized by using an alumina or SiC. 

[Claim 13] Said electrode is the manufacture approach of the light emitting diode according to 
claim 1 1 characterized by galvanizing nickel and Au layer in Ag paste layer on a ceramic 
substrate, and growing into it. 

[Claim 14] Said insulating resin is the manufacture approach of the light emitting diode according 
to claim 1 1 characterized by being filled up using epoxy or Si system transparency resin. 
[Claim 15] Said ceramic substrate by which a laminating is carried out is the manufacture 
approach of the light emitting diode according to claim 1 1 characterized by carrying out 
coincidence baking at 800-1050 degrees C. 

[Claim 16] The manufacture approach of the light emitting diode according to claim 1 1 
characterized by applying a metal paste along with the contact part of said auxiliary ceramic 
sheet and ceramic substrate inside said heat dissipation hole. 

[Claim 1 7] The manufacture approach of the light emitting diode according to claim 1 1 
characterized by being filled up with a metal paste inside said heat dissipation hole. 
[Claim 18] The manufacture approach of the light emitting diode according to claim 17 
characterized by being filled up with a metal paste inside said heat dissipation hole, and adhering 
a metal plate to the lower part of said ceramic substrate. 

[Claim 19] The manufacture approach of the light emitting diode according to claim 17 
characterized by being filled up with a metal paste inside said heat dissipation hole, and applying 
a metal paste to the lower part of said ceramic substrate. 

[Claim 20] The manufacture approach of the light emitting diode according to claim 1 1 
characterized by inserting a regulus (lump or slug) inside said heat dissipation hole. 
[Claim 21] The manufacture approach of the light emitting diode according to claim 11 
characterized by being smaller [ said auxiliary ceramic sheet / than said heat dissipation hole ] 
smaller than an LED component, and also preparing a heat dissipation hole further. 
[Claim 22] The ceramic substrate which prepares one heat dissipation hole and prepares the 
electrode of a fixed gestalt in the both sides of the hole concerned, Said heat dissipation hole so 
that it may be located on said ceramic substrate and an LED component can be mounted The 
auxiliary ceramic sheet of a wrap fixed gestalt, The LED component which is electrically 
connected by said electrode and wire and is mounted on said auxiliary ceramic sheet. Light 
emitting diode characterized by having the up ceramic sheet prepared on a ceramic substrate 
while surrounding said LED component, and the insulating layer which seals the LED component 
in said up ceramic sheet. 

[Claim 23] Said auxiliary ceramic sheet is light emitting diode according to claim 22 
characterized by establishing one heat dissipation hole in the lower part of an LED component 
further. 

[Claim 24] The phase which is equipped with the ceramic sheet which prepares one heat 
dissipation hole, prepares the pattern electrode of a fixed gestalt on the ceramic sheet 
concerned, and manufactures a ceramic substrate, The phase which carries out the laminating of 
the auxiliary ceramic sheet of a fixed gestalt for said heat dissipation hole on the method of wrap 
aforementioned ceramic substrate, The phase which carries out the laminating of the up ceramic 
sheet which prepares opening of a predetermined configuration so that said some of pattern 
electrodes, and some or all of an auxiliary ceramic sheet may be exposed on said ceramic 
substrate, The phase which carries out coincidence baking of said ceramic substrate, and the 
phase of mounting an LED component on said auxiliary ceramic sheet after preparing an 
electrode on the pattern electrode of said ceramic substrate, The manufacture approach of the 
light emitting diode characterized by having the phase which seals the LED component in said up 
ceramic sheet by insulating resin after connecting an LED component to said electrode 
electrically. 

[Claim 25] Said heat dissipation hole so that it may be located on the ceramic substrate which 
prepares one heat dissipation hole, and said ceramic substrate and an LED component can be 
mounted A wrap auxiliary ceramic sheet, The electrode of the fixed gestalt prepared in both 
sides centering on a heat dissipation hole on said auxiliary ceramic sheet. The other electrodes 
of the fixed pattern which counters with said heat dissipation hole, is located between an 
auxiliary ceramic sheet and LED, and is prepared on an auxiliary ceramic sheet, The LED 
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component which is mounted on the other electrodes on said auxiliary ceramic sheet, and is 
electrically connected with the electrode of an auxiliary ceramic substrate by the wire, Light 
emitting diode characterized by having the up ceramic sheet by which a laminating is carried out 
on an auxiliary ceramic sheet while surrounding said LED component, and the insulating layer 
which seals the LED component in said up ceramic sheet. 

[Claim 26] The ceramic substrate which prepares many heat dissipation holes (holes for heat 
sink), Said heat dissipation hole so that it may be located on said ceramic substrate and an LED 
component can be mounted The auxiliary ceramic sheet of a wrap fixed gestalt, The electrode of 
the fixed pattern prepared centering on said heat dissipation hole on said auxiliary ceramic sheet, 
The LED component which is electrically connected by said electrode and wire and is mounted 
on said auxiliary ceramic sheet, Luminescence equipment using the light emitting diode 
characterized by having the up ceramic sheet by which a laminating is carried out on an auxiliary 
ceramic sheet while surrounding said LED component, and the insulating layer which seals the 
LED component in said up ceramic sheet. 

[Claim 27] Said auxiliary ceramic sheet is luminescence equipment according to claim 26 
characterized by establishing one heat dissipation hole in the lower part of each LED component 
further. 

[Claim 28] A phase equipped with the ceramic substrate which prepares many heat dissipation 
holes, and the phase which carries out the laminating of the auxiliary ceramic sheet on said 
ceramic substrate, The phase of preparing the pattern electrode of a fixed gestalt in both sides 
centering on said heat dissipation hole on said auxiliary ceramic sheet, The phase which carries 
out the laminating of the up ceramic sheet which prepares opening of a predetermined 
configuration so that said some of pattern electrodes may be exposed on an auxiliary ceramic 
sheet, The phase of mounting an LED component on an auxiliary ceramic sheet in the phase 
which carries out coincidence baking of said ceramic substrate by which a laminating is carried 
out, and the location which counters with a heat dissipation hole after preparing an electrode on 
the pattern electrode of said auxiliary ceramic sheet, The manufacture approach of the 
luminescence equipment characterized by having the phase which seals the LED component in 
said up ceramic sheet by insulating resin after connecting an LED component to said electrode 
electrically respectively. 

[Claim 29] The manufacture approach of the luminescence equipment according to claim 28 
characterized by being smaller [ said auxiliary ceramic sheet / than said heat dissipation hole ] 
smaller than an LED component, and also preparing a heat dissipation hole further. 
[Claim 30] The ceramic substrate which prepares many heat dissipation holes and prepares the 
electrode of a fixed gestalt in the both sides of each hole, Said each hole of heat dissipation so 
that it may be located on said ceramic substrate and an LED component can be mounted The 
auxiliary ceramic sheet of a wrap fixed gestalt, Many LED components which are electrically 
connected by said each electrode and wire and are respectively mounted on said auxiliary 
ceramic sheet, Luminescence equipment using the light emitting diode characterized by having 
the up ceramic sheet prepared on a ceramic substrate while surrounding said LED component, 
and the insulating layer which seals the LED component in said up ceramic sheet. 
[Claim 31] Said auxiliary ceramic sheet is luminescence equipment using the light emitting diode 
according to claim 30 characterized by being the auxiliary ceramic sheet which was located on 
the ceramic substrate and achieved method independence of a wrap of the one heat dissipation 
hole respectively. 

[Claim 32] Said auxiliary ceramic sheet is luminescence equipment using the light emitting diode 
according to claim 30 characterized by being the auxiliary ceramic sheet which was located on 
the ceramic substrate and achieved method independence of a wrap of at least one or more heat 
dissipation holes respectively. 

[Claim 33] The phase which is equipped with the ceramic sheet which prepares many heat 
dissipation holes, prepares the pattern electrode of a fixed gestalt on the ceramic sheet 
concerned, and manufactures a ceramic substrate, The phase which carries out the laminating of 
the auxiliary ceramic sheet of a fixed gestalt for said each hole of heat dissipation on the method 
of wrap aforementioned ceramic substrate, The phase which carries out the laminating of the up 
ceramic sheet which prepares opening of a predetermined configuration so that said some of 
pattern electrodes, and some or all of an auxiliary ceramic sheet may be exposed on a ceramic 
substrate, The phase which carries out coincidence baking of said ceramic substrate, and the 
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phase of mounting an LED component respectively on said auxiliary ceramic sheet after 
preparing an electrode on the pattern electrode of said ceramic substrate, The manufacture 
approach of the luminescence equipment using the light emitting diode characterized by having 
the phase which seals the LED component in said up ceramic sheet by insulating resin after 
connecting an LED component to said electrode electrically respectively. 
[Claim 34] The manufacture approach of the luminescence equipment using the light emitting 
diode according to claim 33 characterized by carrying out the laminating of the auxiliary ceramic 
sheet which achieved method independence of a wrap of the one heat dissipation hole 
respectively on said ceramic substrate. 

[Claim 35] The manufacture approach of the luminescence equipment using the light emitting 
diode according to claim 33 characterized by carrying out the laminating of the auxiliary ceramic 
sheet which achieved method independence of a wrap of at least one or more heat dissipation 
holes on said ceramic substrate. 

[Claim 36] For a heat dissipation hole, said ceramic substrate is the manufacture approach of 
the luminescence equipment using the light emitting diode according to claim 33 characterized 
by preparing further special heat dissipation opening (openings for heat sink). 
[Claim 37] The manufacture approach of the luminescence equipment using the light emitting 
diode according to claim 33 characterized by establishing one heat dissipation hole in said 
auxiliary ceramic sheet further at the lower part of each LED component. 

[Claim 38] Said heat dissipation hole so that it may be located on the ceramic substrate which 
prepares many heat dissipation holes, and said ceramic substrate and an LED component can be 
mounted A wrap auxiliary ceramic sheet, The electrode of the fixed gestalt prepared in both 
sides centering on a heat dissipation hole on said auxiliary ceramic sheet, The other electrodes 
of the fixed pattern which counters with said heat dissipation hole, is located between said 
auxiliary ceramic sheets and LED, and is prepared on an auxiliary ceramic sheet, The LED 
component which is mounted on the other electrodes on said auxiliary ceramic sheet, and is 
electrically connected with the electrode of an auxiliary ceramic substrate by the wire, 
Luminescence equipment using the light emitting diode characterized by having the up ceramic 
sheet by which a laminating is carried out on an auxiliary ceramic sheet while surrounding said 
LED component, and the insulating layer which seals the LED component in said up ceramic 
sheet. 

[Claim 39] The luminescence unit assembly of the large area characterized by having much 
luminescence equipments using light emitting diode according to claim 26. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the luminescence equipment using the high 
density real wearing light emitting diode and this which are excellent in a heat dissipation 
property in detail as a thing about light emitting diode, the luminescence equipment which used 
this, and its manufacture approach, and suitable for the display and lighting facilities of a large 
area, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Light emitting diode (henceforth LED) is a kind of a solid-state 
luminescence display device (indicator). The red (R) whose LED is the three primary colors of 
light, and the green white light (W) LED applicable to more various fields from the monochrome 
LED containing (G) and blue (B) were embodied. It developed into LED of a chip (SMD) gestalt 
with easy mounting from LED of ramp type voice at the substrate, and high density LED 
mounting of a large area was attained recently. In connection with this, the activity range is 
expanding the applicable field of LED from a common indicating equipment gradually as well as 
the source for back lights of a display of luminescence to the next-generation lighting facilities 
which can substitute for an incandescent lamp, a fluorescent lamp, and a streetlight. In the case 
of LED lighting facilities, unlike a common fluorescent lamp, a lighting circuit is simple, and an 
inverter circuit and an iron core stabilizer are unnecessary. Furthermore, the lighting facilities 
using LED have the advantage in which maintenance and a repair cost can be excluded as 
compared with a fluorescent lamp since [ with little power consumption ] a life is long 10 or more 
times. 

[0003] As an example of representation of the white LED applied to said lighting facilities, the 
light emitting device which consists of LED and a fluorescent substance (phosphor) is indicated 
by JP,2000-315826,A. The light emitting device by said JP,2000-315826,A changes including the 
electrode 304 electrically connected by 2nd transparency coating section 306a which is arranged 
on blue LED303 mounted in the ceramic substrate 301, the 1st transparency coating section 306 
which has covered the blue LED chip 303, said LED chip, and the 1st transparency coating 
section, and contains a fluorescent material, and said LED chip and wire 305, as shown in 
drawing 15 (a) and (b). Such luminescence equipment irradiates the white light which is a mixed 
light of the light emitted from an LED chip, and the light emitted from the fluorescent material 
emit the light which absorbs this light and is different. Said luminescence equipment is excellent 
in luminous efficiency, and can guide the color mixture light of uniform white. In addition, much 
LED which can embody the white light is proposed (U.S. Pat. No. 5,998,925, No. 6,069,440). 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, it is the thermal stress (thermal stress) 
which is mentioned to the greatest cause concerning property degradation and failure of the 
application product using such LED. An LED chip emits more heat and said many proposed LED 
chips present the inclination for heat release to increase in proportion to the total luminescence 
area, when carrying out high density assembly of the natural common LED chip and using it on a 
direct same substrate like drawing 15 (b) at a signalling lamp, lighting facilities, etc. Especially, in 
the case of blue LED, since it has high driver voltage relatively as compared with the high 
brightness LED of other colors, the phenomenon which temperature increases is shown. It is 
thought that property degradation of LED and generating of failure are more excessive so that 
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an LED chip is moreover mounted in high density so that the area of lighting facilities is large. 
Moreover, existing luminescence equipment has the structure like drawin g 1 5 (b), its heat 
dissipation property is not good and a limitation is in high density LED chip mounting of a large 
area. 

[0005] This invention is made in view of such a conventional technical problem, and the purpose 
is offering LED which heat dissipation nature's was excellent in and was suitable for high density 
assembly. The purpose from which this invention differs is offering the approach of making such 
LED manufacture easily. 

[0006] Also when carrying out high density assembly of the purpose from which this invention 
differs further to a large area using said LED, it is offering the luminescence equipment which 
was excellent in the heat dissipation property. Moreover, other purposes of this invention are 
offering the approach of making such luminescence equipment manufacture easily. And other 
purposes that this inventions differ further are offering the luminescence unit assembly (light 
emitting unit assembly for large area) of the large area which used such luminescence 
equipment. 
[0007] 

[Means for Solving the Problem] In order to finish said purpose, LED by this invention The 
ceramic substrate which prepares one heat dissipation hole (a hole for heat sink), Said heat 
dissipation hole so that it may be located on said ceramic substrate and an LED component can 
be mounted The auxiliary ceramic sheet of a wrap fixed gestalt, The electrode which forms a 
fixed pattern centering on said heat dissipation hole on said auxiliary ceramic sheet, The LED 
component which is electrically connected by said electrode and wire and is mounted on said 
auxiliary ceramic sheet, Let it be a summary to have had the up ceramic sheet by which a 
laminating is carried out on an auxiliary ceramic sheet, and the insulating layer which seals the 
LED component in said up ceramic sheet, surrounding said LED component. Therefore, it 
becomes what heat dissipation nature was excellent in and was suitable for high density 
assembly. Let it be a summary to apply a metal paste along with the contact part of said 
auxiliary ceramic sheet and ceramic substrate inside said heat dissipation hole. Let it be a 
summary to fill up with a metal paste inside said heat dissipation hole. Let it be a summary for 
the lower part of the metal paste with which it fills up inside said heat dissipation hole to adhere 
to a metal plate along with said ceramic substrate. Let it be a summary to fill up with a metal 
paste inside said heat dissipation hole, and to apply a metal paste to the lower part of said 
ceramic substrate. Let it be a summary to insert a regulus (lump or slug) inside said heat 
dissipation hole. Let it be a summary for said ceramic substrate and an auxiliary ceramic sheet, 
the ceramic substrate concerned, or an auxiliary ceramic sheet to be an alumina or SiC. Let it be 
a summary for said electrode to consist of a ceramic substrate side in Ag, nickel, and Au layer. 
Said insulating layer makes it a summary to be epoxy or Si system transparency resin. Said 
auxiliary ceramic sheet makes it a summary to establish one heat dissipation hole in the lower 
part of an LED component further. 

[0008] In order to finish said purpose, moreover, the manufacture approach of LED by this 
invention A phase equipped with the ceramic substrate which prepares one heat dissipation hole, 
and the phase which carries out the laminating of the auxiliary ceramic sheet on said ceramic 
substrate, The phase of preparing the pattern electrode of a fixed gestalt centering on said heat 
dissipation hole on said auxiliary ceramic sheet at both sides, The phase which carries out the 
laminating of the up ceramic sheet which prepares opening (opening) of a predetermined 
configuration so that said some of pattern electrodes may be exposed on said ceramic substrate, 
The phase which carries out coincidence baking (co-fire) of said ceramic substrate by which a 
laminating is carried out, The phase of mounting an LED component on an auxiliary ceramic 
sheet in the location which counters with a heat dissipation hole after preparing an electrode on 
the pattern electrode of said auxiliary ceramic substrate, Let it be a summary to have had the 
phase which seals the LED component in said up ceramic sheet by insulating resin after 
connecting an LED component to said electrode electrically respectively. Therefore, LED which 
heat dissipation nature was excellent in and was suitable for high density assembly is made to 
manufacture easily. Said ceramic substrate and an auxiliary ceramic sheet, the ceramic substrate 
concerned, or an auxiliary ceramic sheet makes it a summary to use an alumina or SiC. Let it be 
a summary for said electrode to galvanize nickel and Au layer in Ag paste layer on a ceramic 
substrate, and to grow into it. Let it be a summary to be filled up with said insulating resin using 
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epoxy or Si system transparency resin. Let it be a summary to carry out coincidence baking of 
said ceramic substrate by which a laminating is carried out at 800-1050 degrees C. Let it be a 
summary to apply a metal paste along with the contact part of said auxiliary ceramic sheet and 
ceramic substrate inside said heat dissipation hole. Let it be a summary to be filled up with a 
metal paste inside said heat dissipation hole. Let it be a summary to be filled up with a metal 
paste inside said heat dissipation hole, and to adhere a metal plate to the lower part of said 
ceramic substrate. Let it be a summary to be filled up with a metal paste inside said heat 
dissipation hole, and to apply a metal paste to the lower part of said ceramic substrate. Let it be 
a summary to insert a regulus (lump or slug) inside said heat dissipation hole. Are smaller [ said 
auxiliary ceramic sheet / than said heat dissipation hole ] smaller than an LED component, and 
also let it be a summary to prepare a heat dissipation hole further. 

[0009] In order to finish said purpose, furthermore, LED by this invention The ceramic substrate 
which prepared one heat dissipation hole (a hole for heat sink), and prepared the electrode of a 
fixed gestalt in the both sides of this hole, Said heat dissipation hole so that it may be located on 
said ceramic substrate and an LED component can be mounted The auxiliary ceramic sheet of a 
wrap fixed gestalt, The LED component which was electrically connected by said electrode and 
wire and was mounted on said auxiliary ceramic sheet, It changes including the insulating layer 
which has sealed the LED component the up ceramic sheet prepared on the ceramic substrate, 
and in said up ceramic sheet, surrounding said LED component. Therefore, it becomes what heat 
dissipation nature was excellent in and was suitable for high density assembly. Said auxiliary 
ceramic sheet makes it a summary to establish one heat dissipation hole in the lower part of an 
LED component further. 

[0010] In order to finish said purpose, moreover, the manufacture approach of LED by this 
invention The phase which is equipped with the ceramic sheet which prepared one heat 
dissipation hole (a hole for heat sink), prepares the pattern electrode of a fixed gestalt on the 
ceramic sheet concerned, and manufactures a ceramic substrate, The phase which carries out 
the laminating of the auxiliary ceramic sheet of a fixed gestalt for said heat dissipation hole on 
the method of wrap aforementioned ceramic substrate. The phase which carries out the 
laminating of the up ceramic sheet which prepared opening (opening) of a predetermined 
configuration so that said some of pattern electrodes, and some or all of an auxiliary ceramic 
sheet might be exposed on a ceramic substrate, The phase of mounting an LED component on 
said auxiliary ceramic sheet after preparing an electrode on the phase which carries out 
coincidence baking (co-fire) of said ceramic substrate, and the pattern electrode of said ceramic 
substrate, And after connecting an LED component to said electrode electrically, it changes 
including the phase which seals the LED component in said up ceramic sheet by insulating resin. 
Therefore, LED which heat dissipation nature was excellent in and was suitable for high density 
assembly is made to manufacture easily. 

[001 1] In order to finish said purpose, furthermore. LED by this invention Said heat dissipation 
hole so that it may be located on the ceramic substrate which prepares one heat dissipation 
hole, and said ceramic substrate and an LED component can be mounted A wrap auxiliary 
ceramic sheet. The electrode of the fixed gestalt prepared in both sides centering on a heat 
dissipation hole on said auxiliary ceramic sheet, The other electrodes of the fixed pattern which 
counters with said heat dissipation hole, is located between an auxiliary ceramic sheet and LED, 
and is prepared on an auxiliary ceramic sheet, The LED component which is mounted on the 
other electrodes on said auxiliary ceramic sheet, and is electrically connected with the electrode 
of an auxiliary ceramic substrate by the wire, Let it be a summary to have had the up ceramic 
sheet by which a laminating is carried out on an auxiliary ceramic sheet, and the insulating layer 
which seals the LED component in said up ceramic sheet, surrounding said LED component. 
Therefore, it becomes what heat dissipation nature was excellent in and was suitable for high 
density assembly. 

[0012] In order to finish the purpose besides the above, the luminescence equipment using LED 
by this invention The ceramic substrate which prepares many heat dissipation holes (holes for 
heat sink), Said heat dissipation hole so that it may be located on said ceramic substrate and an 
LED component can be mounted The auxiliary ceramic sheet of a wrap fixed gestalt, The 
electrode of the fixed pattern prepared centering on said heat dissipation hole on said auxiliary 
ceramic sheet, The LED component which is electrically connected by said electrode and wire 
and is mounted on said auxiliary ceramic sheet, Let it be a summary to have had the up ceramic 
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sheet by which a laminating is carried out on an auxiliary ceramic sheet and the insulating layer 
which seals the LED component in said up ceramic sheet, surrounding said LED component. 
Therefore, also when high density assembly was carried out to a large area using said LED, the 
heat dissipation property should be excellent. Said auxiliary ceramic sheet makes it a summary 
to establish one heat dissipation hole in the lower part of each LED component further. 
[0013] In order to finish the purpose besides the above, moreover, the manufacture approach of 
the luminescence equipment using LED by this invention A phase equipped with the ceramic 
substrate which prepares many heat dissipation holes, and the phase which carries out the 
laminating of the auxiliary ceramic sheet on said ceramic substrate, The phase of preparing the 
pattern electrode of a fixed gestalt in both sides centering on said heat dissipation hole on said 
auxiliary ceramic sheet, The phase which carries out the laminating of the up ceramic sheet 
which prepares opening of a predetermined configuration so that said some of pattern electrodes 
may be exposed on an auxiliary ceramic sheet, The phase of mounting an LED component on an 
auxiliary ceramic sheet in the phase which carries out coincidence baking of said ceramic 
substrate by which a laminating is carried out, and the location which counters with a heat 
dissipation hole after preparing an electrode on the pattern electrode of said auxiliary ceramic 
sheet, Let it be a summary to have the phase which seals the LED component in said up ceramic 
sheet by insulating resin after connecting an LED component to said electrode electrically 
respectively. Therefore, also when carrying out high density assembly to a large area using said 
LED, the luminescence equipment which should be excellent in the heat dissipation property is 
made to manufacture easily. Are smaller [ said auxiliary ceramic sheet / than said heat 
dissipation hole ] smaller than an LED component, and also let it be a summary to prepare a heat 
dissipation hole further. 

[0014] In order to finish the purpose besides the above, furthermore, the luminescence 
equipment using LED by this invention The ceramic substrate which prepared many heat 
dissipation holes (holes for heat sink), and prepared the electrode of a fixed gestalt in the both 
sides of each hole, Said each heat dissipation hole so that it may be located on said ceramic 
substrate and an LED component can be mounted The auxiliary ceramic sheet of a wrap fixed 
gestalt, Many LED components which were electrically connected by said each electrode and 
wire and were respectively mounted on said auxiliary ceramic sheet, It changes including the 
insulating layer which seals the LED component the up ceramic sheet prepared on the ceramic 
substrate, and in said up ceramic sheet, surrounding said many LED components. Therefore, also 
when high density assembly was carried out to a large area using said LED, the heat dissipation 
property should be excellent. Let it be a summary for said auxiliary ceramic sheet to be an 
auxiliary ceramic sheet which was located on the ceramic substrate and achieved method 
independence of a wrap of the one heat dissipation hole respectively. Let it be a summary for 
said auxiliary ceramic sheet to be an auxiliary ceramic sheet which was located on the ceramic 
substrate and achieved method independence of a wrap of at least one or more heat dissipation 
holes respectively. 

[0015] In order to finish the purpose besides the above, moreover, the manufacture approach of 
the luminescence equipment using LED by this invention The phase which is equipped with the 
ceramic sheet which prepared many heat dissipation holes, prepares the pattern electrode of a 
fixed gestalt on the ceramic sheet concerned, and manufactures a ceramic substrate, The phase 
which carries out the laminating of the auxiliary ceramic sheet of a fixed gestalt for said each 
heat dissipation hole on the method of wrap aforementioned ceramic substrate, The phase which 
carries out the laminating of the up ceramic sheet which prepared opening of a predetermined 
configuration so that said some of pattern electrodes, and some or all of an auxiliary ceramic 
sheet might be exposed on a ceramic substrate, The phase of mounting many LED components 
respectively on said auxiliary ceramic sheet after preparing an electrode on the phase which 
carries out coincidence baking of said ceramic substrate, and the pattern electrode of said 
ceramic substrate, After connecting an LED component to said electrode electrically 
respectively, it changes including the phase which seals the LED component in said up ceramic 
sheet by insulating resin. Therefore, also when carrying out high density assembly to a large area 
using said LED, the luminescence equipment which should be excellent in the heat dissipation 
property is made to manufacture easily. Let it be a summary to carry out the laminating of the 
auxiliary ceramic sheet which achieved method independence of a wrap of the one heat 
dissipation hole respectively on said ceramic substrate. Let it be a summary to carry out the 



JP,2002-353515,A [DETAILED DESCRIPTION] 

laminating of the auxiliary ceramic sheet which achieved method independence of a wrap of at 
least one or more heat dissipation holes on said ceramic substrate. Said ceramic substrate 
makes it a summary to prepare further heat dissipation opening (openings for heat sink) with a 
special heat dissipation hole. Let it be a summary to establish one heat dissipation hole in the 
lower part of each LED component further at said auxiliary ceramic sheet. 
[0016] In order to finish said purpose, furthermore, the luminescence equipment using LED by 
this invention Said heat dissipation hole so that it may be located on the ceramic substrate 
which prepares many heat dissipation holes, and said ceramic substrate and an LED component 
can be mounted A wrap auxiliary ceramic sheet, The electrode of the fixed gestalt prepared in 
both sides centering on a heat dissipation hole on said auxiliary ceramic sheet, The other 
electrodes of the fixed pattern which counters with said heat dissipation hole, is located between 
said auxiliary ceramic sheets and LED, and is prepared on an auxiliary ceramic sheet, The LED 
component which is mounted on the other electrodes on said auxiliary ceramic sheet, and is 
electrically connected with the electrode of an auxiliary ceramic substrate by the wire, Let it be 
a summary to have had the up ceramic sheet by which a laminating is carried out on an auxiliary 
ceramic sheet, and the insulating layer which seals the LED component in said up ceramic sheet, 
surrounding said LED component. Therefore, also when high density assembly was carried out to 
a large area using said LED, the heat dissipation property should be excellent. 
[0017] In order to finish the above and also other purposes, the luminescence unit assembly 
luminescence equipment using LED by this invention makes it a summary to have much 
luminescence equipments which used light emitting diode according to claim 26. Therefore, the 
luminescence unit assembly of a large area is realizable. 
[0018] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. This invention 
minimizes the thermal stress of LED and the luminescence equipment using this by various heat 
dissipation designs. In connection with this, this invention raises an LED property and will 
become very useful as a source of luminescence of next-generation lighting facilities. 
[0019] (LED and its manufacture approach) Drawing 1 shows an example of LED by this 
invention. Drawing 1 (a) is the cross-section block diagram of LED which is the gestalt of 1 
operation of this invention, and drawing 1 (b) is the top view. After LED by this invention 
contains the auxiliary ceramic sheet 12 by which the laminating was carried out on the ceramic 
substrate 1 1 and said ceramic substrate 11, the up ceramic sheet 16, a light emitting device 13, 
and an electrode 14 if it is divided roughly as shown in drawing 1 (a) and (b), it changes. 
[0020] Said ceramic substrate 1 1 is equipped with one heat dissipation hole 1 1a in the gestalt of 
this operation. Furthermore, on the front face of a ceramic substrate 1 1 , the pattern electrode of 
a fixed gestalt is prepared at the both sides of said heat dissipation hole 11a. Said heat 
dissipation hole is very suitable for emitting the heat which it has been arranged at the lower 
part of an LED component, and was generated from the LED component to the direct air, and 
minimizing the thermal stress of LED. Of course, there may not be need that a heat dissipation 
hole is not necessarily circular, and what kind of configurations, such as a rectangular head or a 
polygon, are sufficient as it. As long as said ceramic substrate is a substrate which can carry out 
high density assembly of the LED component, what kind of thing is sufficient as it. For example, 
an alumina (alumina), Xtal (quartz), calcium zirconate (calcium zirconate), olivine (forsterite), SiC, 
a graphite, a melting silica (fused silica), a mullite (mullite), cordierite (cordierite), a zirconia 
(zirconia), beryllia (beryllia), alumimium nitride (aluminum nitride), etc. can be mentioned as such 
a ceramic substrate. Therefore, although the quality of the material of a ceramic substrate is not 
limited specially, an alumina or the SiC quality of the material is suitable especially. It is using an 
alumina more preferably. An alumina ceramic has electric insulation and high thermal 
conductivity. Furthermore, the alumina ceramic is excellent in thermal resistance, chemical 
resistance, and a mechanical strength, and has the advantage in which there is little especially 
radiation emission. Furthermore, on it, an alumina ceramic can prepare a metallic conductor 
circuit pattern, and can use it as a laminating mold ceramic package (multi-layer ceramic 
package; MLP) according to a baking process. Airtightness is excellent when used as such a 
package. 

[0021] Said auxiliary ceramic sheet 12 is a wrap about said heat dissipation hole so that it may 
be located on said ceramic substrate and an LED component can be mounted. It is most suitable 
to use an alumina or the SiC quality of the material like [ the auxiliary ceramic sheet 12 ] the 
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above. Said auxiliary ceramic sheet may be variously constituted irrespective of the gestalt and 
configuration. Although only shown by the rectangular head or the rhombus in drawin g 1 (b), it 
can consist of various gestalten so that it may be shown variously henceforth. LED 13 of a light 
emitting device is electrically connected by the electrode 14 and wire 15 which were mounted on 
said auxiliary ceramic sheet and prepared on the ceramic substrate, its outcrossing line pattern, 
etc. LED by this invention is applicable irrespective of the gestalt and class of LED component. 
Therefore, it cannot be overemphasized that RGB LED can be applied not only to the white light 
LED but to the LED component of various hues, of course. An LED component is surrounded 
with the up ceramic sheet 1 7 prepared on the ceramic substrate along the perimeter of a 
ceramic substrate, and is sealed by the insulating layer 16. 

[0022] Said insulating layer 16 protects an LED component from external physical / chemical 
erosion, and it consists of the transparence quality of the material so that the light irradiated 
from an LED component may be passed. As the quality of the material of a desirable insulating 
layer, epoxy or Si system transparency resin can be mentioned. 

[0023] Drawin gJ? (a) and (b) show the gestalt of the operation from which LED by this invention 
differs. In the various kinds LED of drawi ng 2 (a) and (b), each agreement supports drawing 1 (a) 
and (b) so that it may be easy to understand. First, drawing 2 (a) shows LED in which other heat 
dissipation hole 22a was prepared to said auxiliary ceramic sheet 22 with which the LED 
component 23 was mounted. As for said other heat dissipation hole 22a, it is natural that it is 
smaller than the LED component 23. Furthermore, it is desirable to prepare smaller than heat 
dissipation hole 21a of a ceramic substrate 21. It is predicted that LED of drawing 2 (a) is 
excellent in a heat dissipation property as compared with LED shown in drawing 1 in order that 
the LED component 23 may contact direct air. 

[0024] To draw[ng_2 (b), LED of the gestalt of further different operation of this invention is 
illustrated. Unlike LED shown in drawing 2 (a), it consists of the structure where the laminating 
of the auxiliary ceramic sheet 32 was continued and carried out to the ceramic substrate 31 
whole. Furthermore, it is located in the auxiliary ceramic sheet 32 whose electrode 34 is not a 
ceramic substrate, either. LED which consists of such structure has a big advantage in a 
production process so that it may explain henceforth. 

[0025] Furthermore, LED illustrated to drawing 2 (c) has prepared one heat dissipation hole 42a 
in the auxiliary ceramic sheet 42 further in the LED structure of drawin g 2 (b). LED illustrated to 
dr^wing_2 (c) is equipped with all the advantages of LED illustrated to drawing 2 (a) and drawing 

2 (b). Namely, in a production process, emission of the heat generated from LED is not only easy, 
but has a big advantage. 

[0026] LED illustrated above corresponds, when it has the electrode which was suitable in use of 
the blue which used the nitride compound as an LED component, or a white light LED 
component. However, in the case of the LED component which consists of other semiconducting 
compounds, i.e., GaAs, GaP and SiC, ZnSe, etc., it is based on the electrical conductivity of the 
substrate itself, and an electric-field impression method is held by the LED component top and 
the lower part. Therefore, as for the LED component in this case, a lower electrode is prepared 
caudad. An example of LED suitable for such an LED component is shown in drawing 2 (d). 
Electrode structure differs from LED which illustrated previously LED illustrated to drawing 2 (d) 
greatly. Therefore, as for the LED component 53 mounted on the auxiliary ceramic sheet 52, 
lower other electrode 54a may be electrically connected with an electrode 54 by wire 55 grade. 
In this case, although heat dissipation hole 51a is prepared in the ceramic substrate 51, a heat 
dissipation hole can be established also in an auxiliary ceramic sheet. 

[0027] Although LED explained above can stop the thermal stress of LED effectively by various 
heat dissipation designs, each LED may promote a heat dissipation property more effectively by 
the approach with which applies a conductive ingredient to a heat dissipation hole, or it is filled 
up. To dravying 3 R> 3, the method applied to LED of drawing 1 is illustrated. On the other hand, 
drawing 3 (a) shows as a formula the LED by which metal paste 1 8a was applied along the 
contact surface of the auxiliary ceramic sheet 12 and a ceramic substrate 11 inside heat 
dissipation hole 11a. Furthermore, drawing 3 (b) illustrates LED with which metal paste 18b was 
filled up inside said heat dissipation hole 11a. Furthermore, drawing 3 (c) is LED in which the 
lower part of LED of drawin g 3 (b) with which the metal paste was filled up inside heat 
dissipation hole 11a adhered to the metal plate 19 along with the ceramic substrate 11. Dr aw ing 

3 (d) shows LED which 18d (lump or slug) of reguluses was inserted inside heat dissipation hole 
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11a, and was pasted up with a metal paste. LED shown in drawing 3 R> 3 (e) is the structure 
where filled up with the metal paste upwards inside heat dissipation hole 1 1a, and metal paste 
18e was altogether applied along with the lower part of a ceramic substrate 1 1. All of these LED 
are excellent in the heat dissipation property as compared with the case where only a heat 
dissipation hole is prepared, in order that thermal emission may carry out more easily by heat 
dissipation hole 1 1a. It cannot be overemphasized that such structure can be identically applied 
not only to LED illustrated to drawing 1 , of course but to LED of drawing 2 by which the heat 
dissipation design was carried out variously. 

[0028] LED which has such various heat dissipation structures is manufactured through the 
process like a degree. That is, for example, the manufacture approach of LED of drawing 1 is 
equipped with the ceramic sheet 1 1 which prepared one heat dissipation hole 1 1a first. The heat 
dissipation hole of said ceramic sheet can be easily prepared by punching. Subsequently, on a 
ceramic sheet, the pattern electrode 14 of a fixed gestalt is formed with a screen-stencil 
method etc. It cannot be overemphasized that said pattern electrode can be variously changed 
by design. In this invention, Ag content paste is suitable as a pattern electrode. Said ceramic 
substrate can carry out the laminating of one piece or the two ceramic sheets or more, and can 
constitute them. Furthermore, other circuit patterns can be prepared in a ceramic substrate as 
occasion demands. After having said ceramic substrate, the laminating of the auxiliary ceramic 
sheet 1 2 of the fixed gestalt which can cover said heat dissipation hole is carried out. What is 
necessary is just to make the auxiliary ceramic sheet 32 into the same magnitude as a ceramic 
substrate 31 in the case of LED illustrated by drawin g 2 (b). 

[0029] Subsequently, it has the up ceramic sheet 1 7 with which opening (opening) of a 
predetermined configuration was prepared so that said some of pattern electrodes, and some or 
all of an auxiliary ceramic sheet may be exposed, and the laminating of this is carried out on a 
ceramic substrate. Then, said ceramic substrate performs coincidence baking. Under the present 
circumstances, it is desirable to perform coincidence baking at about 800-1050 degrees C. 
[0030] Then, an electrode is prepared with plating on the pattern electrode of said ceramic 
substrate. As for an electrode, in this invention, it is desirable to galvanize nickel and Au one by 
one in Ag paste layer on a ceramic substrate. After preparing said electrode, the LED component 
13 prepared on the auxiliary ceramic sheet 12 is mounted. Then, since said electrode and LED 
component are electrically connected with a wire 15, the LED component 13 in said up ceramic 
sheet 17 is sealed by insulating resin. 

[0031] (Luminescence equipment and its manufacture approach) On the other hand, this 
invention offers the luminescence equipment with which thermal stress is sharply reduced using 
LED which is the fundamental unit light emitting device obtained by the aforementioned various 
heat dissipation designs. The luminescence equipment of this invention does not mount LED of 
said item in one PCB substrate, but mounts it on the metal pattern electrode which continues 
within the package which unified the LED component. 

[0032] Drawing 4 shows an example of luminescence equipment which used LED of this 
invention. Drawing 4 (a) is the cross-section configuration of the luminescence equipment which 
is the gestalt of 1 operation of this invention, and drawing 4 (b) is the top view, the auxiliary 
ceramic sheet 1 1 2 by which divided roughly and the laminating was carried out on the ceramic 
substrate 1 1 1 and said ceramic substrate as the luminescence equipment by this invention was 
shown in drawin g 4 , 112', and the up ceramic sheet 116 and light emitting devices 113 and 113- 
- ' And it changes including an electrode 114, Such luminescence equipment has the #### 
structure which combined much LED of drawing 1 . 

[0033] Concretely, in the gestalt of this operation, said ceramic substrate 1 1 1 has prepared 
many heat dissipation hole 111a and 1 1 1a\ Furthermore, on the front face of a ceramic 
substrate 111, the pattern electrode of a fixed gestalt is prepared at the both sides of said heat 
dissipation hole 111a and 111a'. Said heat dissipation hole is very suitable for emitting the heat 
which it has been arranged at the lower part of an LED component, and was generated from the 
LED component to the direct air, and minimizing the thermal stress of LED as above-mentioned. 
Of course, what kind of configuration is sufficient as a heat dissipation hole. As long as a 
ceramic substrate is a substrate which can carry out high density assembly of the LED 
component, what kind of thing is sufficient as it. Although the quality of the material of a ceramic 
substrate is limited specially and does not have an end as above-mentioned, an alumina or the 
SiC quality of the material is suitable for it especially. It is using an alumina more preferably. 
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[0034] Said auxiliary ceramic sheet 1 12 and 1 12' have covered said heat dissipation hole so that 
it may be located on said ceramic substrate and each LED component can be mounted. It is 
most suitable that the auxiliary ceramic sheet 1 12 and 1 12' as well as the above use an alumina 
or the SiC quality of the material. Said auxiliary ceramic sheet can be variously constituted 
irrespective of the gestalt and configuration. Although it only consists of the rectangular head or 
the rhombus in drawing 1 (b), it can consist of various gestalten so that it may show variously 
henceforth. Furthermore, in drawing 4 (a), auxiliary ceramic sheets are the auxiliary ceramic 
sheet which was located on the ceramic substrate 111 and achieved wrap independence of the 
one heat dissipation hole 111a respectively, and an auxiliary ceramic sheet which achieved 
method independence of a wrap of at least one or more heat dissipation holes respectively (refer 
to drawing 2 (b), drawing 2 (c), drawing 1 1 (b), and drawing 1 2 R> 2 (b)). 

[0035] LED1 13 and 113' which are a light emitting device are mounted on said auxiliary ceramic 
sheet, and are electrically connected by the electrode 1 14 and wire 115 which were prepared on 
the ceramic substrate, its outcrossing line pattern, etc. LED mounted in the luminescence 
equipment by this invention is applicable irrespective of the gestalt and class of LED component. 
Therefore, it cannot be overemphasized that RGB LED can be applied not only to the white light 
LED but to the LED component of various hues, of course. An LED component is surrounded 
with the up ceramic sheet 1 1 7 prepared on the ceramic substrate along the perimeter of a 
ceramic substrate, and is sealed by the insulating layer 1 16. As for said insulating layer 1 16, it is 
desirable to consist of epoxy or Si system transparency resin. 

[0036] Drawing 5 shows the gestalt of the operation from which the luminescence equipment by 
this invention differs. In the various luminescence equipments of drawing 5 , each agreement 
supports drawing 4 so that it may be easy to understand. First, drawing 5 (a) shows the LED 
component 123, said auxiliary ceramic sheet 122 with which 123' was mounted, and the 
luminescence equipment with which other heat dissipation hole 122a and 122a' was prepared in 
122'. Such luminescence equipment has the **** structure which combined much LED of 
drawing 2 (a). It cannot be overemphasized that heat dissipation hole 122a and 122a' is smaller 
than the LED component 123 and 123' in the luminescence equipment by drawing 5 (a). 
Furthermore, it is desirable to form smaller than heat dissipation hole 121a of a ceramic 
substrate 121 and 121a*. It is predicted that a heat dissipation property is excellent as compared 
with the luminescence equipment which showed the luminescence equipment by dj-awingj? (a) to 
drawing 4 in order that the LED component 123 and 123' might contact direct air. 
[0037] To drawing 5 (b), the luminescence equipment of the gestalt of further different operation 
of this invention is illustrated. Unlike the luminescence equipment illustrated by drawing 4 , the 
luminescence equipment shown in drawing 5 (b) has the structure where the laminating of the 
auxiliary ceramic sheet 132 is continued and carried out to the ceramic substrate 131 whole. 
Furthermore, an electrode 134 is also located in the auxiliary ceramic sheet 132 instead of a 
ceramic substrate. Such luminescence equipment has the structure which combined LED of a 
large number illustrated to drawing 2 (b), and as shown in future manufacture processes, it has a 
big advantage. 

[0038] Furthermore, the luminescence equipment illustrated to drawing 6 (a) has prepared 
further one heat dissipation hole 142a and 142a' in the auxiliary ceramic sheet 142 in the 
structure of the luminescence equipment of drawing 5 R> 5 (b). Such luminescence equipment 
has the structure which combined LED of a large number illustrated to drawing 2 (c). 
[0039] The luminescence equipment shown in drawing 6 (b) shows the case of being suitable for 
the structure which combined the LED component of a large number illustrated to drawing 2 (b). 
That is, an electric-field impression method is held by an LED component top and the lower part 
with the electrical conductivity of the substrate itself as what has the structure which combined 
the LED component of a large number which illustrated such luminescence equipment to drawing 
2 (d). said luminescence equipment — the auxiliary ceramic sheet 152 and 152* — it is located in 
the LED component 153 mounted upwards and the lower part of 153*. and also electrode 154a 
and 154' are electrically connected with an electrode 154 and 154' by a wire 155. 155'. etc. In 
this case, although heat dissipation hole 151a is prepared in the ceramic substrate 151, a heat 
dissipation hole can be further prepared also on an auxiliary ceramic sheet. 
[0040] Although the luminescence equipment explained above can stop the thermal stress of 
LED effectively by various heat dissipation designs, each luminescence equipment can increase a 
heat dissipation property more effectively by the approach with which applies a conductive 
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ingredient to a heat dissipation hole, or it is filled up. To drawing 7 , the method applied to the 
luminescence equipment of drawing 4 is illustrated. As for drawing 7 (a), the luminescence 
equipment with which metal paste 1 18a was applied inside heat dissipation hole 1 1 1a as a 
formula on the other hand is shown along the contact surface of the auxiliary ceramic sheet 112 
and a ceramic substrate 111. Furthermore, drawin g 7 (b) has illustrated the luminescence 
equipment with which it filled up with metal paste 1 18b inside said heat dissipation hole 111a. 
Furthermore, drawing 7 (c) is luminescence equipment with which the lower part of LED adhered 
to the metal plate 1 19 along with the ceramic substrate 1 1 1 in the luminescence equipment of 
drawing 7 (b) with which it filled up with the metal paste inside heat dissipation hole 111a. 
Drawing 8 (a) shows the luminescence equipment which 1 1 8d (lump or slug) of reguluses was 
inserted inside heat dissipation hole 111a, and was pasted up with a metal paste. The 
luminescence equipment illustrated to drawin g 8 (b) is the structure where filled up with the 
metal paste upwards inside heat dissipation hole 111a, and metal paste 1 1 8e was altogether 
applied along with the lower part of a ceramic substrate 1 1 1. All of these luminescence 
equipments are excellent in the heat dissipation property as compared with the case where 
thermal emission is more easily prepared only in a deed heat dissipation hole by heat dissipation 
hole 1 1 1a. It cannot be overemphasized that such structure can be identically applied not only to 
the luminescence equipment illustrated to drawing 4 , of course but to drawing 5 and the 
luminescence equipment of 6 by which the heat dissipation design was carried out variously. 
[0041] As for the production process of luminescence equipment which has such various heat 
dissipation structures, it is more various that it is fundamentally similar with the LED production 
process of an item. It will be as follows if the manufacture approach of this invention in the 
luminescence equipment illustrated by drawing 4 is explained based on drawing 9 . As shown in 
drawing 9 (a) and drawing 9 (b), it has the ceramic sheet which prepared many heat dissipation 
hole 111a and 111a' according to the punching process first. On this ceramic sheet, the pattern 
electrode 1 14 of a fixed gestalt is formed with a screen-stencil method etc. like drawing 9 (c). It 
cannot be overemphasized that said pattern electrode 114 can be variously changed by design. 
In this invention, Ag content paste is suitable as a pattern electrode. A ceramic substrate can 
carry out the laminating of one piece or the two ceramic sheets or more, and can constitute 
them. Furthermore, other circuit patterns can be prepared in a ceramic substrate as occasion 
demands. After having said ceramic substrate, the laminating of the auxiliary ceramic sheet 112 
of the fixed gestalt which can cover said heat dissipation hole, and 112' is carried out like 
drawing 9 (d). Although said auxiliary ceramic sheet can be prepared so that one heat dissipation 
hole may be respectively covered on said ceramic substrate, at least one or more heat 
dissipation holes can also consist of auxiliary ceramic sheets which achieved method 
independence of a wrap. Drawin g 10 shows such an example. After carrying out the laminating of 
the independent auxiliary ceramic sheet 162 which can cover a series of heat dissipation holes 
161a, 161b, and 161c of a ceramic substrate 161 on a ceramic substrate 161, the process which 
carries out the laminating of the up ceramic sheet 167 is shown [ in / both / the production 
process of the heat radiator shown in drawing 10 (a) thru/or drawing 10 (c) ]. Furthermore, said 
auxiliary ceramic sheet can also be constituted so that one heat dissipation hole may be 
respectively established further in the lower part of an LED component (refer to drawing 5 (a)). 
[0042] Subsequently, like drawin g 9 (e), it has the up ceramic sheet 117 which prepared opening 
of a predetermined configuration so that said some of pattern electrodes, and some or all of an 
auxiliary ceramic sheet may be exposed, and a laminating is carried out on said ceramic 
substrate. Then, said ceramic substrate performs coincidence baking. Under the present 
circumstances, it is desirable to perform coincidence baking at about 800-1050 degrees C. Then, 
an electrode is prepared with plating on the pattern electrode of said ceramic substrate like 
drawing 9 (f). As for an electrode, in this invention, it is desirable to galvanize nickel and Au one 
by one in Ag paste layer on a ceramic substrate. After preparing said electrode, the auxiliary 
ceramic sheet 112, the LED component 113 which it had on 112', and 113' are mounted. Then, 
since said electrode 114 and LED component are electrically connected with a wire, the LED 
component 1 13 in said up ceramic sheet 117 and 113' are sealed by insulating resin. 
[0043] Drawin g 1 1 shows the production process from which the luminescence equipment by this 
invention differs further. Probably, the luminescence equipment pass such a production process 
has the structure like drawing 6 (a). Unlike the production process of drawing 9 , the production 
process shown in drawing 1 1 R> 1 has the advantage that one auxiliary ceramic sheet 152 may 
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be used, and a production process may actually be simplified sharply. A pattern electrode is not 
prepared on the ceramic substrate 151 which prepared heat dissipation hole 151a and 151a', but 
the manufacture approach of the luminescence equipment proposed to drawing 1111 is 
established on the auxiliary ceramic sheet 152. That is, it has the auxiliary ceramic sheet which 
it was smaller [ than said heat dissipation hole 151a and 151a* ] smaller than the LED 
component, and also prepared heat dissipation hole 152a and 152a' according to the punching 
process, and after carrying out a laminating so that the center line of a heat dissipation hole may 
be in agreement on said ceramic substrate ( drawing 1 1 (c)) f the pattern electrode 1 54 of a fixed 
gestalt is formed on an auxiliary ceramic sheet ( d rawin g 1 1 (d)). Future production processes 
are the same as that of drawing 9 . 

[0044] The production process of the luminescence equipment by this invention can also prepare 
heat dissipation opening (openings for heat sink) with the special heat dissipation hole of not only 
this but said ceramic substrate. Drawing 1212 shows such an example. In case a ceramic 
substrate 171 is manufactured to drawing 1 2 , heat dissipation hole 171a and 171 a' shows the 
process which pierced the special heat dissipation means like heat dissipation opening by 
punching around said heat dissipation hole separately. Since the luminescence equipment which 
has such structure can radiate heat in the air very much in a larger area in the heat generated 
from the LED component, using much luminescence equipments, it is high-density, can combine 
a luminescence unit assembly, and has the advantage that the luminescence side of a 
luminescence unit assembly can be further constituted more in a large area. 
[0045] In the manufacture approach of this invention, the up ceramic sheet 177 can consist of 
various gestalten. An up ceramic sheet can be designed in various configurations according to 
external environments, such as a user or a service condition. D rawin g 13 R> 3 has illustrated the 
various configurations of an up ceramic sheet. In opening or the aperture (windows) of said up 
ceramic sheet shown in dr a wing 13 , the number of LED is arranged appropriately, and the area 
and the gestalt of a luminescence side can be determined efficiently. 

[0046] (Luminescence unit assembly) At least one or more luminescence equipments explained 
in this invention until now can be arranged, and the luminescence unit assembly of a large area 
can be constituted. Drawing 1 4 omitted the up ceramic sheet in the drawing so that easily [ an 
understanding ] as an example of the assembly of such a luminescence unit. The luminescence 
unit assembly by this invention arranges the luminescence unit 210 appropriately, and changes. 
Furthermore, since a configuration and a gestalt are appropriately formed in the upper part for 
the up ceramic sheet by which a laminating is carried out by punching in a luminescence unit 
assembly and the configuration of luminescence area and a luminescence side can be adjusted, 
the amount of the light irradiated from an LED component can also be adjusted. Since emission 
of the heat which various heat dissipation designs can be performed and is generated from an 
LED component is easy for especially the luminescence unit assembly of this invention, an LED 
component can be designed to a high density large area. 
[0047] 

[Effect of the Invention] Like ****, LED by this invention emits efficiently the heat generated 
from an LED component by various heat dissipation designs, and thermal stress of an LED 
component is made as for it to minimization, and it can perform stable actuation of an LED 
component. Furthermore, this invention offers the luminescence equipment which can mount an 
LED component in a large area substrate by high density. Such luminescence equipment fits very 
much the next-generation lighting facilities which can substitute for not only sources of 
luminescence, such as a display which presents various hues (full color), but an incandescent 
lamp, a fluorescent lamp, and a streetlight. 
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[Brief Description of the Drawings] 

[ Drawin g 1] It is the block diagram of the light emitting diode by this invention. 
[ Drawin g 2] It is the sectional view of different light emitting diode by this invention. 
[ Drawin g 3] It is the sectional view of further different light emitting diode by this invention. 
[ Drawin g 4] It is the block diagram of the luminescence equipment by this invention. 
[Drawing 5] It is the sectional view of different luminescence equipment by this invention. 
[Drawing 6] It is the sectional view of different luminescence equipment by this invention. 
[Drawing 7] It is the sectional view of further different luminescence equipment by this invention. 

[ Drawin g 8] It is the sectional view of further different luminescence equipment by this invention. 

[ Draw i n g 9] The production process Fig. of the luminescence equipment by this invention is 
illustrated. 

[Drawing 10] It is a part of production process from which the luminescence equipment by this 
invention differs. 

[Drawing 1 1] The production process Fig. where the luminescence equipment by this invention 
differs further is illustrated. 

[ Drawin g 12] It is a part of production process from which the luminescence equipment by this 
invention differs further. 

[Drawing 13] It is the instantiation Fig. of the up ceramic sheet of the luminescence equipment 
by this invention. 

[Drawing 14] It is the block diagram of the large area luminescence equipment using the light 
emitting device by this invention. 

[Drawing 15] (a) is the sectional view of the conventional light emitting device, and (b) is the 
sectional view of the luminescence equipment which used the light emitting device of (a). 
[Description of Notations] 

111, 121, 131, 141, 151, 161, 171 Ceramic substrate 

111a, 121a, 131a, 141a, 151a, 1 61 a, a 171a heat dissipation hole 

112, 122, 132, 142, 152, 162, 172 Auxiliary ceramic sheet 

113, 123, 133, 143, 153, 163, 173 Light emitting diode 

114, 124, 134, 144, 154, 164, 174 Electrode 

115, 125, 135, 145, 155, 165, 175 Wire 

116, 126, 136, 146, 156, 166, 176 Insulating layer 

117, 127, 137, 147, 157, 167, 177 Up ceramic sheet 



[Translation done.] 
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(54) B89U05£iW] SSK^*-KXtfCin*jav»&$fi^«£*©t^fc 



(57) CS*«J] 

(CfcOKiSSn*,, $fe-T. £&<l©&!^ (holes for h 
eat sink) 111a. 111a , £§9:W/c-fe 7 3 » 

1 1 i±k— mmi&<D^i'-->nmz8>v?>. -fe^s ? 

^gfeJi&CffiBj-tz-? 5»*i'-H12 1 112 

5^->-h±tCBLEDff 1 13. 113'*H4I 
■TS. &S&1 1 ^LED*-?-*?-^- 1 1 5fC«fc 




im>m 1 ] 1 MVtmftia hole for heat sink)* 
F4. 

g/f J**lS±Si5-fe5 3 r 4. 

Mg3±SP42 7 5 s» iris— rf*3©L E DjSS^£Sg*f-rS<& 

sw4, 

x h $ * c 4 £!f$t*± -r *m$jb 1 fats©^* 
«3*»*ci*««4-r*iii«3aiiiB«©«*^^— 

K. 

*Sti*C4*Waii-J-*||*JH3IB«©«*y^*- 
F. 

tiS*«5 ] mifeft^©rtMtc«3^-;z; r #35 

w^nBuie-fe^ 3 9 ^^©rajtcti^n-;-* hum 

F. 

[ff^ae ] StrKfifc^OrtfflltCtt^atSouinp or s 

f - fx«^42 7 3 ? zmmmb < uaufrk? 5 » ? 
it** 1 ibis©^^*- p. 

C ftJfc^ 8 ] fiflB^&tt-fe 55-^ SlgfiJjtP fiAg, 
N i SVA ufrSS C 4 £#8fc4-T£ij!j£]® 1 MEM® 

im>m 9 ] mssmsmax. x^ttcte s i ^sbj 

tt«»r*4C 4*««i-r*»*B 1 SB*g©#6##-f 

[»#3t 1 0 ] BuiefitKffe-? 3 HtL E Dig 

^©TSBic 1 ®<Dtk®ft.* ECCKWS C 4 =£4$® 4 5 

w*^ i fess©f££2V f. 
en** in i *!©&&7a:*!&w a-* 7 s 9 ?mm 

6SRI4. , 
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«C— ©Ml©;-? * - >mffi*l9:W £©|ig4 . 

■5 3 vtmfatizmmtzmfgt. 

B'jtB«Jf 3*l£-tZ7 5 f4'S«*|BIK5f^Cco-fire)T 
*8Pt4. 

B?iBfflS;-fe7 3 ? ^S®©^$->m@j;«:®®^^ 

fcf^&giTU^-rsfig-cL e Dm+zmBht? 3 
10 ? h±icmm-?z&m±. 

Buia«ffi4 l e D^^s^r m^WKg^^-a-fcf^cH? 

C 4*^gJ4-r5l%*^^^— F©t8fc«rifc. 

[n^m 1 2 ] B?ia-b7 3 v irgmmfffim^ 3 ? 
Fxw^K-b^ 3 y zmwsv < temm-k? 3 ^ 

irsit^i ifai8©^^w^--K©i3i»^. 
[is*^ 1 3 ] mriamffiti-fe 5 3 ? ^ss±© a ? ^ 

20 FJlfcN iSy ; Au@€rJ6-,*L-Cfi£SC4^ii 
4^5»^1 1IB«8©|E6^^^^- ¥0KKm. 
[sHiem 1 4 ] Striaite»^B§«x^+->$/ciis i 3^ 
s^tt»i§*ffl^-c3t«-r5c 4*#as:4-r6is^]s 1 
iia«8©^y-Y^-- F©«3t*». 

1 5 ] mmmstiz-k? s e/ss«8 0 
o~ 1 0 5 0'c-risiB#^$nsc4^s44-r6f»* 
a 1 1 tats©^*^ F©s?®^is. 
[fi^ 1 6 ] BiriBSS3»^:©rtflB{c«i5fgaM«j-b 5 3 

^^S«4©^4^(c?9-,-c#JS 
30 ^-^F*«i^fSC4«r^4T5SI*3Sl lfBtt© 
lfe)fe^*-F©|jJt^ 0 

C If StS 1 7 ] SalBfi!^7t©f*ifflii(c tJ^M-^- XI-?; 
3£«T^C4*^8t4-r5ff^]gl lfB^O^^-r^- 

w 3ic«L.B5ria-fe5 3 -j ^S«©Tg|5(c^fl|-<-X h 
©Sit^ffi. 

Cli^2 0] 8>Tffiffl^?t©rtffl!|{C{i^lS«ciunp or 

siuq)*#A-r s c 4 *^ss:4 -r sit ^ 1 1 ia$s©^ 
©»jg^ffi„ 

0 [iS^2 2 ] 1 <B©tt^&tawr^f&A:©ia5ffliJfc 



1 



55 9* J/- FifcHSSSftSLED^B^ 

HifteLE Dm+zmfrWi-k^ s ? *s«±{cigw<=> 

ttS-kSB-fe^S »*S>-hi. 

miS±SP-fe7 5 9 hrt©LE DSR^ffitfrSlfi 

[M$82 3] ftifB*iBfj-te5 5 9 ff- FBLEDf 

M*£2 2IBig©^^-<*- F„ 
[19*312 4 ] 1 l©W%S!«t7 5 9 

>Si4tWt*7 5 9*S«i£«jS-f 

wib^* - >^ffi©— mtmrn-k 739*^-1- <d— as 

wins 9 5 v >?w&*mn®s8.-?z>fmt> 

mia-fe^ 5 9 zmfo<»>*%--^'mm±Knm*wt.mc'& 

iiiemfisi l e Dm*zmmtmcmi&zi£fcmi<cffliz± 

* *rr c i i -r s ffe* y * - f 

HWE-fe^ 5 9 ^SSiCcagSnLE D*^-**B5r* 
B-ilBSc^^i^L-Cffilft-b^ 3 9 *5/- h £ L E D <b 

friaissti-b^ 3 9 h±©ffemeB±{c^3n«i» 

nSLEDf-f-i, 

MIBLE D3R^ffl*^*S6fflB0-fe5 5 9 h±(C 
»J1S ft £±95*7 3 9*->-h£. 

B?iB±sp-fe7 s 9 hrt©L e nm*z®m?z>i& 
umt. k. 

im$3%2 6 ] &&.m<Dffl&K (holes for heat sin 

fljia-fe^ 5 9 i'lilfcfitsnLED^^r^ 
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75 ^^-HtC^n^LEDffi. 
MIBLE DJg*£B*&*ieiiISHZ7 5 9 h±«C 
«H3ft£±ei$-fe-7 3 »^->-hi, 

fria±sp-fe^ s 9 h^©LE Dss^-^swrstt 

10 iii, 

[H^2 7] BUlBffiBJ-fe^S 9*-^- h^S^CDL 
E DJRT-OTWOC 1 <!©J&t&7t£|g&Ct9:W.& C <t 
i-TSi»*^2 6IB*!W>#S:fc3£B. 

[IS^2 8] £&<I©^^£f9:WS-fe:7S 9*S 

SulB-fe^ 3 9 *S«±fc:fi8!Hz7 3 9 f-£«B"r 
20 WIBMHl-fe 75»ff-h ±-Cl>flBft^«r tf-lXtWiM 

[ m^m 2 9 ] friBiiift -fe 5 5 » ^ h «:«MiBfiic 
^«£0/h3< LED^J;«5/h3c»ffelJcS»?A:*ig«:a: 
WSCt*^SiTSfft^2 8IB*S©^*^|g©$3jg 

fjia-fe^ 3 9 ^s«±cctegsnLE D^**«-c# 

40 4 J: 5 Biff BS * ©ScJS^^rS ^ — 5©B*D*I«H2 5 5 9 

t7$^'/- hitC&^S^SttS^gjMiCLEDjR 
ttflBL E D^^H*^* 1 ?)* =y 3 9 ^S«±«Cg:W ?> 
BUia_hSBH2 7 5 9?->-H^©LE D^*ffi«"T SIS 

SO 



5 

[it ?m 3 i ] iirtBtg Bi-fe^ 5-^ Hi-tz ^ s 5, 
*s«±(cftg;*ft&* iffl©fifei^£S5«fc58i£:i, 

3 OfB*S©&#^*- K£/8l,>fcl%#S£g„ 
[l»5j?S 3 2 ] Mf2«I»-fe 5 5 v t> is- Ki-fe 5 5 9 
*»«±«:ftg 3 tvg i i> 1 fflfc*-h©Sfc?&n:£ 

S5«fc5&tLl//c?iSHz7 5 9 His- h-C*-SCi*# 

s«g. 

[ mm. 3 3 ] ^mmcotm-K^wt » s * * s * 

iiie^^->mS©— SPitttt-b^ 5 y His- Y<D— SB 
fcfc»fe5 hfiOLE D*?£ffiJtWJirctf 

sng©i?jt^ffi. 

[IS*^3 4 ] B?IB-fe7 5 v ZW&LUcU&ti 1 ffl© 

■rzztztmttznimz 3 k 

[W^ 3 5 ] MfB-fe 55? H g«±(C «4>& <it 
- h sei&^i^rsfiW?^ 3 3fffiS8©^7fe 

[is^3 6 ] Mie-fe^ s 9 * mmtmm>xt mm 

©Sfc^PflPSBCopenings for heat sink)£MK:i9:W£ C 

[fi^3 7] mrieffl«J-b5 5 9 His- hfCteS*© 
L E D^©TSP(C 1 ®<DWMKZ:W.!>CWtV 5Ci4^ 
iS[<b-rSit*^3 3IBK©l*7fc^-C*- K«rfflt>fc«* 

ilg©Sji^. 

[If*]! 3 8 ] ^SfcfflOfiJS&^i&W Hr 5 5 9 nm 
B«i2-fe7 5 v *S«±{C{ag3ftL E DJR-?-£SSgT?* 

£ «fc 5 fri am^:*ai 5 **«hz ^ s u» * is - v <t . 
W6ns-^.®©me<!: . 

B?IBfijd»7T:<!:*t|SjtBirf3ffll!!>42 7 5 9 f S"- h t L E D 
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£©ISKC{igLTffiISIMz7 5 9 h±{C|9:W6n-2. 
BijiB?il*-b ±©ffeSg±«c^3 ft*SJ|l!> 

■fe? s 9 zm&ommt v ■< ^-va. ogauwcatts 

BUSBLE DJ&^£B<&fc#51tB&-lz5 5 9 h±(C 
itTI3±SPH27 5 9 hf*9©L E D^^fBtJ-TSite 

[S*J®3 9] W*^2 6iBtS©^3fe^-Y+-K*ffl 

[000 1] 

n^ffii^c^^gs^-eoSjs^-ffitcK-rsfc©^ L- 
r . b l < «ffi^tt(c«n^Df5S© ^-fX^u-^Rcx 

[0002] 

IZMtk&ytmTnM* (i ndi cator)©— «-C* LED 
«^©3Hfe-C*S^(R). i^CG). W(B)^A/cm 

LEDa&JJMHStifc. Mi&it^^^mOL E D*>e,« 
S^I^^Sa 4f»^(SMD )JK!!I© LED leftm L 
^S»©]«ffiS L E DfUgasj: ») BJteccfj: o /c„ C ttfc 
30 ffotLED © l£ffl#5f «— )9$a?Ki|g5!P 6 7 s 4 X -f U 

mmwsifii&x.i'i'o&z. l e Dmwi&ffiom-s. — 

i^SSSSs^^S-C**. IK, LED&m^tcMW 

Wiffiit&itnictt i> xmwmifi'ptj: < m$>& 1 o m& 

[0 003] BiifBM^iftiitCJC&ffl^n-SefeLE D©«; 
^(liL-C, ^2 0 0 0-3 1 5 8 2 6^-^$g(C«L 
40 ED i^7lcft(phosphor)<k*6^S^^^|3^sti 
tl,>5. ttrfB#Pg2 0 0 0-3 1 582 6^■SM^CJz?, 
MS^B015 (a), (b) fC?S-rip< , 9 
^SS3 0 lK^g3hfct&LED303, WfeLE 
D?9?3 0 3 4aotl^»l2itt3-f ^ >^gp 
3 0 6, ffrlBL ED&9 -7RVm 1 iSBJten-x ^ >^ 

§u±{cBeg $ ft t K«iM«dwr 2 - 7- 

v > ^353 0 6 aRC/H5iBL EDfv^i C 3 0 
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£&7cttS3fc£©^3rc*SS^£M8«-S. JUIB 

3ntl>4(*IfSI5 ,99 8,92 5-^. f&6 ,0 6 
9 ,4 4 0-Sf). 
[0004] 

[&HJ#S8?fcL/«fc5<i:-f6i$S] £C5t?. C^LfcL 

e d zm^tcfcmM&<Dtt&#it&v&m< l cmt>zm* 

©JIHKPtf'oftS &©(*[&&<}* rUX(thennal stres 
WLED^-^iilS (b) ©iP<. ittS|3J-g& 

Lr«dftfi*siiA-r-5Mr6j*s-rs. i*k. w&led 
©*§£> m<o&<on6Ws.LED< l cthLxmMmt l cm^m. 
®mK>S:m-?z&icr&m.i)iim? tot*, -e© 

±, MWt3:ffi©M»#A-t LEDfi.^!»ffi 
flEK^aSSIiSBir. LED©^teS{LRtf&Bi©^£ 

«@i 5 (b) ©in#^*WL^^^^fc»^ 20 
[00053 c©j: o &se*©s8s«:aB#-t 

ttSSWtt. C9tsfcLED«8S(cSlfi-liLS!>S^& 
[0 00 6] 4:|HI9®E(CA« £ gfttt. sufBL EDIr 

smb. c9ofc*w6»*s»JdK»*t,i&**tt* 30 

aWt*. C 5 Lfc#63££IK£m>fc*Bff8l©#6#:i- 9 
hT-tzi'T'y — (light emitting unit assembly for la 
rge area)?rSI«-rS C <t"C*S. 
[0 00 7] 

[PS4^-r-5?cS)©^e] itfiBB^jjSuws^ 

CC, *^KJ:5L E Dte, 1 <!©]6&i&*:Ca hole for 
heat sink)£i9!W£-tz5 5 * fSSi, ftTiB-fe-7 

5 -5EJi58B©lSiB&-lr 7 5^->-hi> B?IBfiI!& 40 

zmis&zmmt. mnmmty<<* mimic 
m&ztiwmffiBto-t? 5 9 h±(csi*i3nsL e 

Is- r ±«cWB3li.6±ffl-fe5 5 v iris- h i. mrsa± 
fflHz^ 3 9 *->-rrt©LEDS&^£ffiffr 

smmicmLtcbosttjiZ. mmm^^m^mmu 
mm*? i^v-^tt7^ ^*s©««4gp^tc?a 

o-C^Jl^-X rJtH^SnSCi^Sgt^S. BflfSB 50 



«fl§2 00 2-3 53 5 1 5 
8 

^^©rtflPJfCSJ^jil^-^ hASJtttStlSCi^g 

iirs. wfiBJ!Sc^:©rtffl'J«:3t«5n^^l^-x h© . 
v&imztimstt? s 9 ^a«©rsp{c«^i^-x 

t*£)ItS6(lunp or slug)*iJfASil5C i^^gt-T 

•s. atne-b? s 9 i-ss&^iKu:? 5 9 rx« 

M3K-fe7 3 9 ^S«^0< 3 y 2 is- h«T 

;u3^*fc«s i c-c&zct&gwtt-rz. m&nm 

«-tz 5 5 9 *S«ffllJ*>6 A g, Ni RO'A u fCffiS C 

i/- HiL E D^©TSi5«c 1 <B©fiit^*M«:S:WS 

[0 00 8] S/c. friBg^RSL/^fSSJC. 
{CJ;4LED©S3S^*. lfl©ttfl!^:*lilW*"fe9 
5 9 fS«*ffi^saPii. f-ifB-tz^ 3 9 *S«±«:1i 

w-te^ 3 9 ?is- \-*mm*z>tmt. m&mh^? 5 
$->nmz&vzmv8t. wrtaM-^->m@©-sp*5 

Stti 3 ft •£> J: 5 fT^0^©PIPSi5 <opening)£!8: » &± 
gp-fe^ 3 9 r 4suiBH25 s 9 *S«±K:«JI-*-£ 
friB«J13nS-b7 5 9 fSSfcHBS&J&Cco- 
fire)-r^SFii t BtflBfflS!»-fe7 3 9 i>m&<D'*t>-> 

mmttenmz&wc'&ict&MKtttfaTz&m'CL e 

D^«rffif»H2 7 3 9 d^>- hifc^-r^spgi, 
IB^ffii L E D^*S<r mSt^fcSiKS if/cfSJCHtTlB 

•5. wrtB-fe^ 3 9 3 9 f->- hXl* 

^KH25 3 » ^8«SL.< fcttfiift-fe^ 3 9 h«T 
;U3^*/c«S i C?:ffll^Ci4Siito. miiam 
ffi«H27 3 9^»«±©Agr^-X MIKIN iSMu 
B?:Jf>-o^Lr^.5Cli*ilgi-r-5. ftriBi^J»1Sfl§« 

x^+->*/c«s i mmmtemmzm^-cftm-fzc t 
zm^t-TZo fria»B3ns-fe7 3 -^liasoo 
~i 05 o-c-citj^F^^n-sci^si'tT*. tfria 
s^A©rtffl>Jtc{iBiriBiift)!>-fe7 5 9 *s/- h it? 3 9 

^S«t©«ft!l!gP^(C?9-,-C^^-X h «r^-rs c 

t*sg<t-rs. B«iafid»^©F«3ffliKc«^ii-i-^h* 

h?:^«Ufria-b7 3 9 ^S«©TSPK^)lg?:# 

#-rsci4S^<!:^-s. Miafe^©rtffl!l«:«^i^ 

h?r?t«0flia-fe5 5 9 fS«©TSI5«:^l^"^ 

^BltSClump or slug)4JfA-rSC<!:^M<l:-r6. ff 
IBfflBlll-fe 55^i/-h WfrtB^^J: 0 /JnS < L E 
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[0009] ek. m&mmzis, um-f z&ic. 

hole for heat sink) 
S«4. f>rieHH7 5 9 fS&±fC{igi**iLED§&-?£ 

M3nmriBfflK;-t25 5 9:7~>- r ±(C||$|;**ifcLED 
^F-4. ttriaL E DgtT-£H,&&#!J=>-fe-7 5 ^Sg_h 
K89!»6*ifc±»-b9 5 9 - h 4. SCXfrfEigp-fe 
75 f-K*3©LEDt^ffiWl / n>^»ii 

©TSBfC 1 ^©J^^Hfcl&WSC 
t00 10]*fc. B?IB§W*^b^tfS^{C. $&BJ3 
(CO: * L E D©S¥ii:fr&». 1 jiCDttJ^Ca hole for 
heat sink)£l&W/<:-fe9 5 vtls-Y 5 
s» h ±tC— JtJgS8©^'Cdr - >Si4IS:W-fe7 5 9 

HT S&pgi, flUe^ gB£t§«tfz9 5 9 

raPSP(open1ng)%»Wfc±gp-fev 5 9 h £-fe9 

5 9 i»»«Lh«:m)i-r*R»4. h?IB427 5 9 
IS|B$£&iE (co-f i re)"T 4 . MIB-fe 9 5 9 * »«© 

^*->WLh«:«8tRwfca. mftaf§i»-fe9 s , # 

f - r±(C L E D*f **»J-*gW4, SOfrrfBSS 

4 L E D^*«Slfle>{cSiK3li^. B?fB±gf5-fe9 5 
9 h F^©L E D^*^^|-C®«^-^|8|ig<!; 

/c l e d i^micmma lj*£ 0 

[0 0 1 1] MfC H?fBS^fiSL,^fS^fC > *ISBj 
KJ:4LEDtt. lI©MtA:^(«t7S^I« 
4, B'Jia-fe-7 5 9 *S«LkiC&g3;hLE D*^-43|Jg 

MEIMfr** 5 9 r±TSc^*^i>fcraffliJK:s 

•tz9 5 9^>-h4LED4©|iBK:fi[gLfiil!tfz9S 9 

5 9 *St£©m®4 7^i'-KJ:9mmimc£«S;**i£ 
LEDt^-i, BfriBLED^?rH ( ^%*ie.JiB(,-fe7 5 

iB±3Hr9 5 9 ^~>- hF>3©L E DJ^£ffi;t*-f SJ&li 

wses^tt ji t, fc & © t ts. s . 
[0012] mzm<Dm&)*f$.Lm-f z&ic, 

ctS L E D^/Bl^clfcfciSgte. ££fcffl©Stf&*; (holes 
for heat sink)£19:WS-fe-7 5 -^SSi, fJfB-fe9 
5 9:7Slg±Ktfi:g^tlLED^*^-c#^j:^H! r 5 
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fB«iB(H2 9 h±fBUSBJSS»^*q3,WC^WP, 
J£."**->©*ffi4. B«fB«g4'7-fi'-(CJ:0 

M^mtcmmztiffinffiBh-b? 5 9 f±k:i^3 

4-iSLE Dg^4 t bJIBL E Dj&^*H*ft#6*iiSHr 
9 5 9^>-r±«a»JI;**-l£±g)5-fe9S ,^-|- 
4. mifa±Si54295 9^-rrt©LEDS^£fg§>fT 

iifi^i^WA/cci^sgi-rs. es-9-c, i?iaL 
e d zm^xxwmicm&mmm-r zmsic hmmz®. 

10 <D&tofcb<D£?Z>. iwfefi8h-fe9 5 h«§* 
©L E D^^DTSPfC 1 fl®ftMtft£K(cttt*£ Ci^ 

gg4-rs 0 

[o 0 1 3 ] ttc, mmm<Dmmzis.Lm-fz%,ic. * 
se-fe 959 ^ss±{c^b(j427 5 9 2^- h ^sji 

©Pi 4. B?iBfilfr-fe9 5 9 2?->- riftffiafiS&^fcqa 
'l>fCp0»C— ^^©>'^^->mffi<&RWS©Pg4 < bu 

20 SP*l9:WS±gB-fe7 5 9 r £fctSHz5 $7^- 

h ±<c&m?Zfmt. Btri28IBStl4-fe9 5 9i7»« 

*iHB^nS-r*sp§4 > HtriafflB(j-fe9 5 9 h©^- 

•CLED^4ttlft-fe9 5 9 h-h«c^-r^Jgpg 
4^B?iamffi4 L E Dm**&*mgi.micm&$ii:tc& 
tCgijfB_hgp-fe9 5 9 hftOLE D*^«|6||ttffi 

■rafttf SSP§4*WrSC4*Sg'«!:-r5. m-ox. 

30 BrjfBMgft-fe 9 5 9 1/ - h (C UfflStmft* *) # $ 

g4^^„ 

[0014] iEfc, WKte©BW*J5S0*tfS*fc. * 
SWCJ:5LEDIrffll->fcM8ltt. ^ffl©^^ 
(holes for heat sink)*RWg.^:©Mffl(J(c— mBf&O 

mmzwtvtc-k? 5 9 * »g£. iria-b9 5 9 *s«± 

a 5 —MMiSi(DmS]^ 95 9^^-hi. Mi a^m® 4 
•7 ^ •**- tc «t -cmnmicmffi; $ tim mm* 9 5 9 ^ 

»0 ^-h±fCg*|^$nA:^{a©LED^£ v fltrta 
^^1©L E D^T*ffli9>i*J6429 5 v ZWSLkKLWL 
We.^fc±gi5-fe9 i^^-hi, SD t BtifB±g|5-fe9 5 
9:7^- h^©LED^*Sf*^Si^g4*^-C 
SSS,, St- 5 r > B>liaLED*ffl(,i-C^:ffiatCfSSSIIS 
^*lg^tefctt^tt©fl|tlfc «>©<»: IT So BMlBlitt-fe 
9 5 9 2^>-rtt-fe^$ 9 fS«±(Cfiig$n#'V lffl 

©&^:*gi^j; ; 5ifciL//cii«H29 5 9^ix- yv$> 
*c4*gg<frs„ ttriBfflSj-129 5 9^->-h«-fev 

5 9 *««±fc{ig;**-i&*4>& < 4 1 <@«±©SSc^ 
o 7^*S5J;^J4jib?tMS>i2 9 5 »> ^— h-c^sci 
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§mK.&z> l e D*m^fcm&im.<Dwm>Wiz. 
9*g«£$Sjrrs&p§<!:. m^^mmK^m'y^m 

ffi-te7 5 9 *«flLLK-5£«^©fi8!;-fe7 5 v h 
tK©^n8B£s9:W;fc-hSB-fe7 5 9 *5/- h £-fe7 5^ 

fiE-rsspti. Btrte-fe^s 9:7»s©A*->^g±{c 

n&Z&Mc&. iffBifIt&-fe7 5 ^i/- r±K^&<I 
©LED^*S^H«^.5©Pt<i:, fifemeiLED 
fgT£#*^lft{CigJ£;*tt;fc«. BU§a±gp-b7 5 9* 

As-C&tZ. ftof. BtrfBLED£flH>T*ffi»&Ciiragg 

■fevs v r*«j«-*c&*»giTS. Biria-fe 

75? * g««fim^ 4 «5^©^BiIP^ (openings 
for heat sink)£|gK:l9:WSC t&^Wtt-?2>. fflfiaffl 
8(tf27 5 9^-MC«§*©LED3l-?-©TSi5K:i<I 

[ooi6] sec. ffrisaw^fiEo^ifS^K:. 
K. <fc£L E D=&ffll^c^^B«. ^^©Sdlfe^lS: 

w-s-fe^ 5 9 ^fflgi. wse-tz-7 5 9 *g«LBct4H;* 
*i l e d m+zmm-c # s «t *> BjiaK^^s 5 msh-t 
=y 5 9 h i. Btriei*i»-fe7 s 9 h_b-cstisft 
^'^ccpspjKigiw 6*x£-5£jf2ig©me t . mibs* 

L,wifBffiSH27 5 9 i'iy— FiLED i©HI 
K<4gUTtSI»-fe7 5 9 r±tCgS:W6*a&— 

z-xDmnmt, mmm^9 r±©ffem 

ffi±(c H$S 3 tiM Hj-fe 9 5 9 **«©mffi <t v a +- tc 

.fcOiaWfCS^nSLEDf^i, art2LED5^ 
*B#&#6ffilBHz7 5 9 r±&cfSH;*tt£±8|S 
■fe7 5 9^->-h<k. MfB±SIJ-b7 5 9*V- rrt©L 

*. fct, tMBLED*m>r*ffl|j^irafl9IR-r 
[ooi7] ttriaigicffecDSWifiXLgsif s^tc #fs 

l^KJ:£LED£JBU/cf£3fc:3..=-9 rT-lz>7*'J-#63fc 
gg«. »3S«2 6fBi£©f^^*-K£JBU*:26:>fc 

[0018] 
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B*Sl©»x h i/X*i/Wki/fci©t*5. eft 

[0019] ( L E DR0f*©«iftJ5ftt) B 1 
CCj:SLED©-fia|€:^T. HI (a) K*ftiB0>— X 
lfc©»tt"C*S L E DQKllMMKHT. 01 ( b ) 
©¥I@T*4. *^Bj(cJ:SLED{i0 1 (a) . 

(b)(c^-r«n<. *JMT*i-fe9 5 »*S«i l. «r 
10 fB-fe 9 5 9 1 1 ±CCS@ $ n/efflgft-fe 9 3 9 » &/ 

-M2, J:Si5-fe7 5 9 H 6 . 1 3S 

[0020] *mm<DBi&ic*s^rmtt9 s 9 

1 1 » lflCDttflBt 1 1 a*{S^.S. MfC. t75»f 
SSI 1 ©^ffi±{C{iWIBffic^^: 1 1 a©Wfl8(c— 5£J& 
no/t#->SS«Rtt&. ISiBa^TWJL E D*^ 
©TSPJCiBSSftL E DX^6A£l/A:M«iSS^>fi 
(CfiStttiL L EDOiK)^ h U^**/Wb-r 4©K^jg 
l/Tl>S. 4>^^»IS^«^rb*>R»©^«^< 

759 i'lfiBL E D*^*WWflSGR-C* 
ntfinH*'&t)©-C^«*D<ct,>„ mtf, Obit-fz9 
5 9 ?Sf i ItTJl' 5 ^ (alumina). 7kSCquartz)> 
*^V>Ai>JV3*— h (calcium zirconate), 
(forsterite). SiC, HiS. ^ffe^ 'J * (fused silic 
a), A9-f Kmullite). MWe(cordierite). 
-7 (zi rconia), ^ ') V 7 (berynia)RO c ^{bTJl' 5 - 
*} A(aluminum nitride)^*^lf t*i"C#So fi£ 

30 fcT;U5^*/c«S i CWUaWBLri,**. iOJf^C- 
<«T-iU5^*ffll>-5>Cir*S<, 7*3^*737* 

•fe7 5 9 *«WJ»t4. H{b^ttRV««W5SuS*s«nr 

> *RW«SiaK «fc 0 SBSft 73?^»7--y(ni 
ulti-layer ceramic package; MLF0<t l/'CMl'SC i* J 

40 [002 1 ] firiBfflfW-fe7 5 9 f 5/- H 2 «mTfB-fe7 

fB&fCnl^a^. MHtP-fe? 5 9 2 is— h 1 2 fcHufBtP 
«{CT^57"Sfc«S i C«R€rffll»4©**fifeJSLr 

t,»s. wiB^i*-t2 7 5 9 5»j^- htt^cD^n^Ktcn 
t>?>-r^«(c»fiS3n»s„ ai (b) -ctuucESft* 

<. «^%Jf59S*^fiS0f#4„ «^^©LED13« 

flnetttt-b 7 s 9 ^ j/- h ±«chk3 n-fe 7 s 9 

±.tcmi htitcWm 1 4 i7-(f - 1 5 -^©ffcEil^ - 
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e d«l e vm : i L <DBm j pfm< l c&it>z-r&m-ezz>. 

M->X. RGB LEDttfcfs6A,6fe)fcLED©<&)&: 

6-r^«JSfeti©L e D*^tc mm u#s cttit^ 

5 7 ^SS±(Cg9:W6n/c±gPH2 5 5 y Zls- b 

[0022] moMiMi i 6 im&ovamm • itmt)& 

fi4#>6LED^££gU LED^^6MM^n-S 

[0023102(a). (b) (J^UHjfciSLED 
©^fr£*S&©7fc®£*fhr o 12 (a), (b) ©g-Q 
LEDKfct,>Tg**£«S!«L4S<,>cfc501 (a), 

(b) K*fj6t,T<,»*. $fe-r, 02 (a) «LED3f^P 

2 3 *5*^$tl/cB?8e«BI!;-fe7 5 y b 2 2 (CffeSfc 
^2 2 a#gW6ftfcLED&7f;-r. Krfaffe&Sfc*; 2 
2aHLEDf^2 3J;f)/I^^C<!:B^t*5. g 
K. -fe^S 7 *S1g2 l<DfiMft2 1 a<fcO/J»3<KW 
SO*ff*l/l>. H2 (a)©LEDBLED*^23 

fr&m^tmm-z&icm i cc^-r le Dfcjtu-cft 

*M*te#«ti s c <t jPHR s ft s . 

[ o o 2 4 ] 0 2 ( b ) tcizx&BJivmicmK&mmo 

»iOLEDt«5*t4. 02 (a) KtLEDi« 
S&oT. iB|-fe7 5 h 3 2*t7 5 2. 

3 l^KSoTBWSftfcflWbfr&fca. BSC. m«a 
3 4 5 7 i'Ift??ct,>»'fe7 5 v Vis- b 3 2 
tc fiBt C 5 0 tdfflkfrhmz LED «fe{f£(Cl8 

[0 02 5] MCC. 02(c) (CW^-r -5 LED&02 
(b) ©LED«Jt{C*j(,»r1Si»-fe-7 5 9 h 4 2 

K11©M^4 2 a*MtCia:Wri>S„ 02 (c) 
fC^r5LEDf*02 (a) £02 (b) iCMmistc 
LED<Dg§f*^r<i^rC^. 1|J*>. LED#>£28£ 

[0 02 6] tUiWnLfcLEDtt. LEDSfilT 
^t^t^£ffll>fc#fe£ft:tt6e:*L E Dj?t^©{£ 

U ffi©*aWWt^«. IP^GaAs. GaP, Si 
C. ZnSef^^5LEDS^©t|^HSt@ft© 
mmfiWcB 13 £#jtEPfa#5£# L E Dm*<D± ■ TSB 
KJ;t3ffftftS. fifot, C©«te©LEDJR^-«T:£f 
CCTfflWftMRWfcftS. 02 (d) (CttCSbfcLE 
D^fcji-reLED©— f5U4^L/-C(,».5„ 02 (d) 
5C0!lmT-5 LED tt5fc(CW^L fc LEDi «mffiflfjg# 
*#<g&£. S£-3T. Mit7 5 5 »i'i/-h5 21(i: 
^SnfcLEDf?5 3 ttTSB©te«ffi 5 4 a # -7 -f 
+-5 5*KJ:»)««5 4i«aW{cai«3ft#4. c 

«»» f «E5 1 CCftffift5 1 a *R»rt» ! 
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C002 7] «_hj»!H UcLED tt£8&ft&&iHc «fc 
») *&ff£|tc L E DOMfftZ b S C t *> 

& * © l e d itnmrzicmmmt^m^ lic*)% 

«T**»-CJ:»)«»W«:flaiM*tt*iiai3-tt»*. 0 
3tC»Hl<DLED(C9ffi3ftft:^:«M^r&. *© 
-*^iLT03 (a) lttm-R\ 1 a ©F»3ffliJ(C^S(j-b 
7 5 y >?%,- H2t«5, *«El 1 £o&MffiCc 

10 j8-»T4i'C-XH 8a*tf$h&LED4^t. 
We. 03 (b) WSafBftS^l 1 aWrtffljtc^S-:- 
*M 8 b*%»$ftteLED*^-T4. HsiC. 03 
(c) \tm&R \ 1 a©F«3ffl[jK:#)l^-^ r#9t«£ft 
fc03 (b) ©LED©T»C-b7 5 vtfWR\ 1 tcQ 
~>X&mm.l 9tfitfmztltcLED~C&Z>. 03 (d) 
immft 1 1 a©f*gffliJ(C^S^(iifnp or sluq) 18d)is 
*A3ftr^R^-^h-C^SftfcLED*^-r. 0 
3(e) fcTnLfcLEDBflSBft^l l a©|*jffliJic£JSi^ 
WJtiSn/tiic-fe?; 7 1 1 ©TSBCc® 

20 ot*T^-X h 1 8 e#mf3hfe«aT*4. 
Cft6LEDtt-£T#$fcA:i 1 afc±t)j»ifclBj&s«J:g!g 

e d <o?>tz tt&mz.mim< 3 ntcm 2 © l e d k ^ 
[ 0 0 2 8 ] c 5 utL&mtzimmkzm-rz ledk 

^©in#xg*«rS3ii3ftS„ fin%. 01© 
L E D©«jg#ffitt. 5tr 1 ffl©&f»^ 1 1 a Zm-ttt 
•b7S57i/-|.l 1 ?rfi|Ae. mrlB-fev 5 7 i>->- b 
30 ©&^{*A>?>^C«fcf)fB*K:i9:W-5C<i:*s-C^ 

S^«C«tl3-^^©y-!$->^@i 4?:SW.2.o B«fS 
/<* ->Sg«gft(c j; f) ^«{c^M Uf ^ C i tt# 5 

^w^-^ i-*i®-r-5 0 Huie-fe-5 5 7 1 mztc 

«2iH±©t7?»*J/-F4iil/tlll«t4c4 
* J T#So Mtc. -fe^S 7*H«{cW i &S{c<fci)f6©E 

10 ©^B(J427 5 7 r 1 2*mm?Z>. 02 (b) {C 

0M?:;*ft/cLED©*§£. liffij-b^S 7^5>- h 3 24 
*5 5 7 i>g«3 1 <tlU-©^#3Cc-rti«J:t 5o 
[0 02 9] -X^-C. msB^it~>mm<D— SUtffim-t 

557 tis- bv-smttciz^mmmztizj: $mm 

f5«©l3PgP(openinq)^a:WP>ft/c±SP-b7 5 7 

-e©^. airta-fe^s vfmmmnm^n *>. c© 
^> wmiam%m% 00-105 o*c-ctf ^ c tarn * 

0 [0030] i^tir, BUlB-fe^ 5 7^S«©^'i?->m 
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jb^k* ^srt^ct l t>. mrtems^Siw/c^ 

-y-i 3*nsrr*. -e©&. Btrte^ffiiLED^i* 
■7 w-t- — i 5&cj:0fimimc£gSi*t}--t*>6. frieJiSP 
t7s-^'>-H7fi©LE ds^- 1 3 zmmmntt 

[0031] (^KgKaf-e©^^) — 

§e#p a a © LED41fflOPCB sstcusiti-r . led 

mg±(CSI^ L /c 6 ©T& £. 
[0 03 2] i4WM©L E D*m^tc$&imm<D 
—mZnk-r. 04 (a) «*:^hj©— £ 
f&&^g©WrffifljRSt\ 14 (b) tt-e©™S"C* 
£„ #2PJiKJ:£fS3fci£g«04tC7n-r*q< , *S8LT 

•b^S^Ifil 1 1, MIB-fe 7;-^ *S«±K:fIJI 3 20 
titcmM-b??. vZV-YMI, 112', ±SU-fe7 
5 ? H 16. ¥&tf&- 113. 113' Ml 

6114 gSA/CiiB*. C 5 L7c«3fc^g«0 1 ©£$fc 
©LED *ffl£tt/c&#fll&£*tr 

[0033] jmwwc ^.mtMonmiOa^xm^^ 

5 », 1 1 1 &&&m<Dffl&K 111a. Ill 

a '«Rt*?l>&. E«C. -fev 5 v fS« 1 1 1 ©*® 
±{c(*b!TIE^^ 111a. 111a •©MfWc-JtTfc 
.«©/>*£ 6*TC^*„ Sira©ite«5. fr 
IBSfci&^i LED f&^©T§Pftffig ShLED 5 30 
#S£Lfc&£KS£(pK:j5&UjL'CL E D©^m h l/X 

£&/Mbt-£©&c*£SSLTi,>-2.. 6%£A,ttftifttt*n 
filtt5»ttrfe»b«:l». t5 5 ■> i'SSliLED^ 
4]S^eH^Lf#€>S«t?*n«iBM^S *>©"? J: 

[0 034] f?ie?SKj-fe5 5 vPls— h 1 1 2, 11 

2 '«B«ie-fe7 5 9 *gffi±«:ftg<?ft&*©L e dss 
*zmmvz2>£5m2mmKzm^xi.>z. mm*? 40 

5";Ji/-H12, 1 1 2 , fc(5ia<bpJ«(CTJl'5^ 

ifrrzctw-czz. 01 (b) tc*jt>r«#K:EHft* 

<. ft* ttjftBfe&ldt&C Etc. 04 

(a) tCfc^-CffiKHz^S htt-fe'? S -y 

1 1 i±tc{agsns^ ni©fiB&?u 1 1 a^a^a 
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*S(02 (b) . 02 (c) . 01 1 (b) Mil 
2(b) #M)„ 

[0035] ^y^T-rfc-SLEDl 1 3. 1 1 3 "(* 

«±(ci9:w ztitcnm i uic^t-i 15 -^-e©f6 

^^*->^5c«£9itj5ifiCc«^<**i6. *A9Kc.J: 
•2>^3^ISK:|ISI3<i5 L EDBLE D^©»!S^« 

mcmt>h-rmw*im~c*>z>. tot. rgb led 
ti*>^5A,Sfe7tL e D©«&&e>-r^ii&fetB©LE d 
m^-ichmmL^ctitm^tvhfjn.\ leds 

Stfe>hfe±»t7 s ?j>->- h 1 1 7tc£K>m&tit& 
mm 1 1 fnaniMi 1 6«x#* 

[ 0 0 3 6 ] 0 5 a^^WKC <fc Sf8fcigB©Sfc 
©^!B%jn-r. H5®«WHi^atci5t,>'C£*tett]I 
»LS<,>J:504(C*tJ&b'CC>S. jtr. 05 (a) « 
L E DfR^F- 1 2 3. 1 23 '^^Stlfcirgaffllft-fe^ 
5?^-H 22, 1 2 2 •icm&m^. 1 2 2 a . 1 
2 2a ■#sftW6ftfc#feft§SE*7jvr. C 5 L/cf6:Mc£l 
gfct02 (a) ©^<©LED£ffl^#;fc&#t8j£*W 
"TS. 05 (a) K<tS^^gK:*Jt>-CfiSc^l 2 2 
a. 1 2 2 a 'fctLEDfg^-l 2 3. 1 2 3 'J:9/Jv5t> 

ttfNtft 12 1a. 1 2 1 a '.tO B/Jn3 < »J3W4 C i 
*s»*Ul>. 05 (a) «C«fc*»*»«*LED*?-l 
2 3. 1 2 3 •tfift82ai&SMr«a> 04(C^b^c 
^^g«C it L 5Ci ft* „ 

[ 0 0 3 7 ] 05 ( b ) Ktt^lSliliCEKS&SHJfc© 

0S8©»3fei®4W^-rs. 05 <b> (c^-r^^a 

v9i"- V 1 3 2*5*7? vf&iRl 3 l±ft«CS^-C 
aH5n-2.«jt?:WrS„ Etc. «134<>*5S» 
^S«-C«% < ffltt-lr 7i^^-H32 KffiST 
So C5t,fc^«SB02 (b)K«Sl/ftJ«©L 

e d ^ffl^ti-fc^js* w o . mt^messm^rta < 

[0038] ECC, 06(a) tC0K*-*-*&K£MM:iS 
5(b) ©«3tel»©«Ji«:*H,»"CliBJtt-fe9 5 9 *f - 
H4 2KlI©tt^l4 2a. 1 4 2 a '^EKtS: 

wrt>s. Ltcmimmitm2 (c) cc^imL/c^ 
ik© l e d z&^retcmmzG-rz. 

[ 0 0 3 9 ] 06 ( b ) {C^L7c#&3fcHBtt02 ( b ) 

BP^. C^L/cf67feKB«02 (d) 
tCttml/ft:3HR<Z>L E D*^-*lltd**:«a*Wr* *» 

oii/t. asef*©msvei»S(cj:i3^wEn«n^* J 

L E D^©± • TSP5C J: ij?f tons. S5fB^fei?g« 
fflfft-fe^ S»>J/-H52, 1 5 2 UiCCUgSft/c 
LEDffl 5 3, 1 53 ■©TSPKfilLg-rSffemei 
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54a. 154 , *'7-ff-15 5 > 1 55 

fti 54, 1 5 4'tm%.micmm2inz. tom-stc 

t75^iSl5 ltc&SfcTU 5 1 a*SWT<,»£ 
£#-?££„ 

[0040] «±ittwofcife)6«»«^««csa»sef-cc 

«fc 0 SSSttfc: LED ©&lftx r £ C £ *5-C# 

WmLX^*. f©-*SiLt@7 (a) ttttflftftl 
1 1 a©rtffliJ(C^B&H2 7 5 vtls-Y 1 1 2it7S ? 
ZWfol 1 1 £©^MMfc?&or^|^-^ H 1 8 a 

tmiustitmyemmzm-r., ik, 07 (b> atine 

#$S7a: 1 1 1 a©F"3ffl|(C^)l-^-x h 1 1 8 b#3SK3 

tifcn*sa*«^o-ci»s. »c. 07 ( C ) t,mm 

(b) ©legale fct>TLED©TSI5fC-fe 5 5 y£ a 
«i l iici9,t^l«i i 9*iftf?hfciyfc8i-r 
*£. 08 (a) ttifc&TU 1 1 a©rtWfC^Jl%(iuni 
p or slug) 1 1 8 d#Jf A3ft£Jl^-;S r-CSMfSft 
fc^^H^Tn-T. 08 (b) fcmm?Z>5k%Mm*1k 
mRl 1 1 a©rtflij«:^fli-;-^ ra*?c»;**i7c±«:-fe 
7 s ^ i'SS 1 1 1 ©Tg|»c?S^>-c£-c^Jl-^- x h l 
1 8 e 3 n/c«®-c* -5 . c n h<D¥&mmt.± 

xm&Ki 1 1 afc^o^ttm^jcos^fcm^s^^ 
*> v tcmm.it t % ?> am 4 icmfn l tc$&em&<D& & e. 

^M$fc&aag9S1-$*ifc05. 6©^«g{c4>|5l-(c 
iSfli U f# & C £ «« 5 * X & l> . 

[ o o 4 n c 5 t/c^«c«t^«jt^wr-s.^^g 
©iiimstJS^tc^acL e nmmxmtmm-rz 

fc^ras. 09 (a) ^09 (b) K^-rjn< > 

'^*>y:MCC*9*Kffl©«ai&7U ll a> Ill 

is- r±«c«0 9(c) ©Sn< x i7 y ->EpJS57^S^tc 
J:^— feB1&<D^$->mmi 1 4*19:^-5. ii&fS'"f£ 
->Sffil 14«^«-(cJ:0^(c^ML,f#Sc<b«m 
5 *^(C*jt»T»/<$->mffi<!: VXA 

2 <i«±©-b ^ 5 ? * j/- h «tMi u rfit^-r s c £ tfi 

■C#5. M«C. -iz^S f fSffi{C«-^CCj;-,-Cffe©i5 
5 C £ #-CS £ . B?f2-fe 7S-^Sg 
Srffi^/c&tttt, 09 (d) ©iP<Ht(ia«C^*a i 5C 
£©f # S-5£08S©*ffifr-fe7 ;»i>t/-Hl2, 1 

i 2 •£?»i-rs„ B?iBffl»-fe7 s ? h«B?ie-fe 

7 5 » ?S£±K:&* i ^©fijt^^a^ «fc SgSW-S c 



(10) «S2 002-3535 1 5 
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i J4Sb/cffiSj-te5 5 5-;7i/-h^6^-r.SC£fe-C# 
S. 01 0lZ-£>>Ltc—m%7nLX(,>Z. 010 (a) 

tct^L/0 1 o ( c ) icm-rtmm&vsmjLfticis^x 

«. -b75 ? 1 6 1 <D—&<Dm&K 16 1a. 1 

6 1b. 1 6 1 cZ&tcmsctOXtZijiiLLtcMW) 
^5i.»i/"H 6 2£-fe^S i.i'Igl 6 l±JCf» 
Jf Lfcfg. ±SB-l27 Ji-fi'-H 6 7£8IJl-f Sj&fi 
fc^o M(C. B9ie^a&-fe7 5 7 r LED 

5R^©TSP{cKi©fist^:*jg{ci9:^ •& J: 5 mmt Z> C 

10 £fcrt£(05 (a) #M). 

C0 04 2] ^^r. 09 (e)©$D<, mii^H-> 
mm<D— g^ftgjfcltfr^ 5 7 i'i-'- h©— SPS/t«^a5*J 

<Om, I^^F^«ij^8 0 0 ~ 1 0 5 0 'CXft^Ct&itf 
*IA>„ 19 (f ) ©£n<. OTffB-fe^S 

«©/^->^®±{c«t>-, ttcj: Oma^i^WS,, 

20 N iSVAu>&JB^{ca*o*^-^c£*s« : *H,^ Ufa 

mmzmitcmamwj-k'y s ^->-n 12, 11 

2 *±iC(t^fcLED^l 1 3. 1 1 3 
•e©^. milage 1 1 4£LED*T£%'7-ri'-(CJ: 

1 1 7^©led^i 13, 113 •zmmmmxm 

[ 0 0 4 3 ] 0 1 1 itt&WK. <fc -5^^a©M(CM^ 

*«a«06 (a) ©*n#^jg5:WT-S-C*^^„ 01 
30 l{C7KOfcSiliiIS«09©fSjix^£{iM^-jr. 1 
<i©fflSS-b^5 sri'^-h l 5 2£8§<,>T&J:t,>£t,>5 

1 1 fcmmLtcmt&wcoMmjimuigmft 1 5 1 a . 
i5ia '£ig:ttfc-fe-7S -^sii 5 i_hco<.-£-> 

W6txS„ IP*;. ^>?>yja^K:«j;0«!rfeS!M^l 5 
la. 1 5 1 a 'J;fJ/h3 <floLE D^cfcO/hS^ 
ftMft*t7U 5 2 a. 1 5 2 & '*WtVtcW&}-k?=. v i> 

40 *5-gc-rS«fc^^)lL,/c^(01 1 ( C )) . »-b5S 
^ i/- h iK—'fcBm.O^Z- >m® 1 5 4 ^ 
(011 (d)) . fcm©S3j£T*I«09£l5J-- C*S„ 

[0044] *^K«ts^jia©Sj§xg«cn{c 
K6-rmfia-fe7 5 ^*s©a^£«so^©fim§§p 

SP(openinqs for heat sink)£g:W5 C £ i>X% -5> 0 0 

1 2 ra-e ^ bfc^^jn-r. 0 1 2 caj-fe-? 5 7 ^ss 1 

7 1 tttSrSRItcttftft 17 1a. 171a 'tim 

mtcffli a«c^:©jiH«:ft^iBpa5©fti^ sijji©s^# 

50 fltiS^-rSS^aKLED^^^^Lrc^J: 
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«fc o jmmtcffif&v * & 1 <, » 5 «.£.£*tr -5 o 
[0045] ^^(DSBS^Kfcw^-rige-fe^ 

h 1 7 7«£«&J&®a>6l&£C<h#f ±SB 

mt l c-£t>itx&mtj;BW l cmt-rzt£&-czz. 01 

5. 013 «C7n-rftjlE±g|$-fe7 >- r ©BSPg&S: 10 
[0 04 6] (mt3.--j hT-fe>^U-) 2(EBI9(C*J 

t^r«cn*ritt^o/t«^a*ii><j < £ *> i <i«± 
■^v-o-mtbx. mMttQEtexiicmMicis^-c 

±SB^7 5 v 9 is- V tiBgLfc. *^BJ{c«t Z§Z3t3.~ 
» h7"b>^y-B«*3.-» h2 1 O&iattKCEBO 

Ktkm&mt-CZ L E D*?tt>6|&£-*- *&©j!&ai**g? 

-ess. 

[0047] 

[»»D«&#J ±3$©An<. *»Wc<fc4LEDtt3fc« 
ttttflfflSI-K J: OLE D*^*6«ft-r4«W!)ftffl*3a 30 

mm?Z>. L//c^7fe«g«^«*feffl(full color) 
-5. 

[0 1 ] Kmm&Zf&btmr- F©«USH-C*4. 
[02 ] *9HBicj:&jUc&ffe%y'f *- KOKBBHr 40 



HS&82 00 2-3 5 3 5 1 5 
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[03] *|BW«:j:»K«:*«ci«ty-f*-KfiD»fil 
0T*£. 

[04] #&WC££f^ggcDtiJi£0-C*>S. 
[05] *»?8tcJ:4S^4«*^H©WriB0-C*4. 
[06] :*fSWte«fc*Sfc*«3fciSB©»r®B"eaS. 
[07] «HmcJ:ft M«:Sfc*lfc5fcSSB©»rM0-C* 
£. 

[08] *&^ccJ:£M«tII&£^JSig©I«S0r* 
S. 

[09] *^w«:j:s«56i?a©iifjixgia*^-r* 
t©-c*s. 

[a i o ] *«w«c«ts**«s©sft*«jixg©- 

[011] ^B«:J:*ft3^IK®etcR&*»JiXfI 
0*087n^--&fc©-c*S. 

[Si2] *^{c«fcs*^a©M{csfe-5i!^x« 
©-gp-c**. 

[013] ;tonccj:&j»|»a®±9H:? s » f f- 

[014] ^«ccj:&jHi»?*m>ft:*iifltiB^ 

g©«fiS0-C*.5. 

[015] ( a ) ««£*©|636*^©»iE0t?* 0 . 
(b) 12 (a) 0«*«^-*flH,»fc«3BSaf©»ffflHr 

[flF#©i»9J] 

111, 12 1. 131. 141. 15 1. 161. 1 
7 1 •te'? 5 ? 

111a. 121a. 131a. 14 1a. 151a. 
16 1a. 171 

I 1 2. 1 2 2. 1 3 2. 1 4 2. 1 5 2. 1 6 2. 1 
7 2 5 v Vis- h 

II 3. 123. 133. 143. 153. 16 3. 1 
7 3 «*y^*-F 

1 1 4. 1 24. 1 34. 144. 1 54. 1 6 4. 1 
7 4 m@ 

1 1 5. 1 25. 1 35. 1 4 5. 1 5 5. 1 6 5. 1 
7 5 C^i"- 

1 1 6. 1 26. 1 36. 1 4 6. 1 56. 1 6 6. 1 

7 6 mmm 

1 1 7. 1 27. 1 37. 1 47. 1 57. 1 6 7. 1 
7 7 ±gPHz5 5 9 9 is- h 
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